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ABSTRACT
AN APPLICATION OF A MULTI INPUT MULTI OUTPUT 
MODEL WITH TECHNOLOGICAL CHANGE TO FOREIGN 
TRADE: THE CASE OF SRI LANKA
by
Samantala  Het tihewa 
U n i v e r s i t y  o f  New Hampshire,  December, 1982
The purpose  o f  t h i s  s tu d y  i s  to  b u i l d  a model o f  t h e  S r i  Lankan 
economy w i th  which to  e s t i m a t e  im p o r t ,  e x p o r t ,  in v e s tm en t  and consump­
t i o n  f u n c t io n s  s im u l t a n e o u s ly  and to  e s t i m a t e  i n v e r s e  demand f u n c t i o n s  
o f  i n p u t s ,  c a p i t a l  and l a b o r .  The model deve loped  ta k e s  i n t o  accoun t  
t e c h n o l o g i c a l  changes ,  both  exogenous and endogenous.  The s tu d y  aims 
to  d i s c o v e r  new i n t e r r e l a t i o n s h i p s  so t h a t  p o l i c y  f o rm u la t io n s  can be 
improved.
The s i g n i f i c a n c e  o f  t h e  s tu d y  l i e s  in  t h e  f a c t  t h a t  i t  p ro v id e s  
new in fo rm a t io n  on S r i  Lanka. I t  p ro v id e s  a v a r i e t y  o f  e s t i m a t e s  o f  
on t h e  i n t e r r e l a t i o n s h i p s  among s e c t o r s .  I t  g iv e s  i n s i g h t s  i n t o  t h e  
e f f e c t s  o f  endogenous tech n o lo g y  which has been g iven  l i t t l e  c o n s id e r a ­
t i o n  in  o t h e r  s t u d i e s .  I t  a l s o  f i l l s  a gap which e x i s t e d  in  c a p i t a l  
i n p u t  d a t a .  Such d a t a  i s  ach ie v e d  by u s in g  a P e rp e tu a l  In v en to ry  
Method a p p l i e d  to  t h e  p e r io d  1958-1978. The s tu d y  deve lops  i t s  own 
p r i c e  and c ross  e l a s t i c i t i e s  o f  demand arid supply  f u n c t io n s  which a r e  
u s e fu l  in  e v a l u a t i n g  economic p o l i c y .
P r i c e  and c r o s s  e l a s t i c i t i e s  as well  as t h e  e l a s t i c i t y  o f  sub­
s t i t u t i o n  have been c o n s id e re d  im p o r ta n t  f a c t o r s  in  th e  a n a l y s i s  of
an economy. Yet h i s t o r i c a l l y ,  most s t u d i e s  a r e  weak due to  th e  use o f  
i n f l e x i b l e  f u n c t io n a l  forms and t h e i r  e s t i m a t i o n  t e c h n iq u e s .  In r e c e n t  
y e a r s  th e  d u a l i t y  approach has been adopted where a p r o f i t  f u n c t io n  
s e rv e s  t o  e s t i m a t e  t h e  im p o r t - e x p o r t  f u n c t io n s  w ith  consumption,  i n v e s t ­
ment,  c a p i t a l  and l a b o r  v a r i a b l e s  s im u l ta n e o u s ly  and a l low ing  f o r  exo­
genous t e c h n o lo g ic a l  changes .  A more f l e x i b l e  f u n c t io n a l  form -  t r a n s l o g  -  
i s  a l s o  used.
This  s tudy  u t i l i z e s  t h e  t r a n s l o g  approach b u t  exceeds p rev ious  a p p l i ­
c a t i o n s  by in c lu d in g  endogenous t e c h n o lo g ic a l  changes as  wel l  as exogenous 
t e c h n o lo g ic a l  changes in th e  model.  A p p l i c a t io n  o f  th e  model y i e l d s  s e v e ra l  
i n t e r e s t i n g  r e s u l t s .  Exports  appear  t o  be n o n s e n s i t i v e  t o  own p r i c e .  Im­
p o r t s  appear  q u i t e  s e n s i t i v e  t o  own p r i c e .  Consumption i s  n e i t h e r  s e n s i t i v e  
to  own p r i c e  nor  to  in v es tm en t .  The e l a s t i c i t y  o f  s u b s t i t u t i o n  s tay e d  s t a b l e  
over  t im e .  The c r o s s  e l a s t i c i t i e s  rev ea l  va ry ing  degrees  o f  complementar ity  
and s u b s t i t u t a b i l i t y  between o u tp u t s  and between in p u ts  and o u t p u t s .  F i n a l l y ,  
t h e  s tudy  d i s c l o s e s  t e c h n o lo g ic a l  b i a s  o f  v a r io u s  types  in  t h e  economy.
The r e s u l t s  a l low  an examinat ion  o f  t h e  impact o f  world ev en ts  and a l s o  
e x i s t i n g  and proposed governmental p o l i c i e s  on th e  Sri  Lankan economy. Spe­
c i f i c  p o l i c i e s  e v a lu a te d  a r e :  d e v a l u a t i o n ,  exchange c o n t r o l s ,  t a r i f f  p ro ­
t e c t i o n  program, p r i c e  c o n t r o l s  and d e - c o n t r o l s ,  economic growth, i n v e s t ­




The main purpose of  t h i s  s tudy  i s  to  develop a m u l t i - i n p u t ,  m u l t i ­
o u tp u t  model o f  the  S r i  Lankan economy and to  i n v e s t i g a t e  i n p u t - o u t p u t  
r e l a t i o n s h i p s ^  o f  t h a t  economy f o r  t h e  p e r io d  1958-78.
A s i m i l a r  model has been developed f o r  th e  Canadian Economy us ing  
import and e x p o r t  e s t i m a t o r s  by Kohli (1978). By adop t ing  d u a l i t y  theory  
(d iscu ssed  in  Chapter I I I )  he d e r iv ed  a v a r i a b l e  p r o f i t  f u n c t io n  to  
d e s c r ib e  th e  in p u t  o u tp u t  r e l a t i o n s h i p  with  exogenous technology  f o r  the  
pe r iod  o f  1948-1972. He u t i l i z e d  the  t r a n sc e n d e n ta l  l o g a r i th m ic  ( t r a n s l o g )  
p r o f i t  f u n c t io n  and inc luded  c a p i t a l ,  l a b o r  and imports  as  i n p u t s ,  and 
inves tm en t ,  consumption and e x p o r t  as  o u tp u t s .  Advantages o f  K o h l i ' s  
model over  th e  t r a d i t i o n a l  e x p o r t - im p o r t  e s t im a t io n  methods,  and the  
o v e r a l l  c o n t r i b u t i o n  o f  Koh.lil s model w i l l  he d iscu s se d  in d e t a i l .
Although th e r e  have been some em pir ica l  r e se a r c h  work and e x p lo ra to ry  
surveys  done, t h i s  m u l t i - i n p u t ,  m u l t i - o u t p u t  model has never  been ap p l ied  
to  th e  Sr i  Lankan economy. Since Sri  Lanka i s  an open,  small economy, 
unable  to  a f f e c t  th e  world supply  curve and must a c t  as  a p r i c e  t a k e r ,
K o h l i1s model i s  even more s u i t a b l e  to  Sr i  Lanka than i t  i s  t o  Canada.
Thus, a framework s i m i l a r  to  t h a t  o f  K o h l i1s w i l l  be used to  e s t im a te  the  
s t r u c t u r e  o f  S r i  Lankan in p u t  o u tp u t  r e l a t i o n s h i p s  u t i l i z i n g  a t r a n s l o g  
p r o f i t  f u n c t io n .
H h i s  i s  d i f f e r e n t  from L e o n t i e f  type in p u t^ o u tp u t  models s in c e  t h i s  
m u l t i - i n p u t  m u l t i - o u t p u t  model does no t  r e l y  upon the  assumption o f  L e o n t i e f  l s 
in p u t  o u tp u t  models,  namely, the  f ix e d  p ro p o r t io n s  o f  p ro d u c t io n  f u n c t io n s ,
The model mainly im pl ies  th e  convex i ty  o f  th e  p roduc t ion  f u n c t io n .
^See Footnote  #2, pp .150.
1
2This approach a l lows f o r  th e  s im ul taneous  e s t i m a t i o n  o f  imDort and 
e x p o r t  f u n c t io n s  and a t  th e  same time a l lows f o r  th e  simultaneous,  e s t i ­
mation o f  supply  and in v e r se  demand f u n c t io n s  o f  the  o t h e r  o u tp u t s  and 
domestic  f a c t o r s .  As Kohli ment ioned,  "This procedure  no t  only  en­
s u re s  t h a t  t h e  t r a d e  e q u a t io n s  a r e  c o n s i s t e n t  w ith  under ly ing  t e c h ­
nology b u t  a l s o  al lows th e  use o f  p r i o r  t h e o r e t i c a l  knowledge about  
d e r iv e d  demand and supply  sys tem s,  and thus  th e  a c q u i s i t i o n  o f  some
3
i n s i g h t  about  th e  s u b s t i t u t i o n  p o s s i b i l i t i e s  e x i s t i n g  in  th e  tech n o lo g y ."
Although K o h l i l s model i s  a more genera l  case  compared to  the
t r a d i t i o n a l  approaches  o f  e s t im a t in g  e x p o r t s  and im p o r ts ,  K o h l i ' s
s tudy  i s  l im i t e d  to  exogenous t e c h n o lo g ic a l  changes.  My s tudy b u i ld s
on K o h l i ' s  framework by th e  a d d i t i o n  o f  endogenous technology .  By
doing so ,  my s tudy  w i l l  be a b le  t o  p rov ide  a wider  i n s i g h t  about  the
4
s u b s t i t u t i o n  p o s s i b i l i t i e s  e x i s t i n g  in  technology .
A model o f  th e  whole economy r e q u i r e s  c a p i t a l  s to ck  da ta  f o r  the  
e n t i r e  economy. U n f o r tu n a te ly ,  the  lack  o f  s u f f i c i e n t  d a ta  ( e s p e c i a l l y  
c a p i t a l  s tock  d a ta )  was an o h s t a c l e  to  e s t im a t in g  an in p u t  o u tp u t  r e ­
l a t i o n s h i p  f o r  the  e n t i r e  economy. Because in p u t  d a ta  was a v a i l a b l e  
only f o r  c e r t a i n  s e c t o r s  o f  the  Sri  Lankan economy, p r i o r  r e s e a r c h  could 
e s t a b l i s h  th e  r e l a t i o n s h i p  only f o r  those  s e c t o r s .  Since t h i s  s tudy  i s  
o f  the  whole economy, an im por tan t  p a r t  o f  my s tudy  i s  t o  f i r s t  deyelop 
c a p i t a l  s to ck  da ta  f o r  th e  p e r io d  1958-78,
3 K ohl i , U. (1978),  p.  181.
^For a b e t t e r  t h e o r e t i c a l  e x p la n a t io n  o f  t e c h n o lo g ic a l  changes 
see  N a d i r i ,  I .  (1970). For a b e t t e r  ex p la n a t io n  o f  measurement of  
endogenous t e c h n o lo g ica l  changes see  Simos, E.O. (1981b).
3Thus th e  c o n t r i b u t i o n  of  t h i s  s tudy  i s  as fo l lo w s :
i )  The s tudy p rov ides  new in fo rm at ion  on Sri  Lanka. There i s  
g r e a t e r  v a r i e t y  o f  e s t im a te s  o f  th e  i n t e r r e l a t i o n s h i p s  among 
s e c t o r s  than  u s u a l l y  given in s i m i l a r  s t u d i e s ,  
i i )  I t  g ives  i n s i g h t s  i n t o  t h e  e f f e c t s  o f  endogenous technology ,
an a s p e c t  which has no t  been deep ly  co n s id e red  in  o t h e r  s t u d i e s ,  
i i i )  I t  f i l l s  a gap which e x i s t e d  in  c a p i t a l  in p u t  d a ta  f o r  Sri  
Lanka. Cap t ia l  s to c k  d a ta  i s  ach ieved  by us ing  a P e rpe tua l  
Inven tory  Method f o r  th e  p e r io d  1958-78. 
iv )  The: demand and supply  fu n c t io n s  d e r iv ed  from th e  model a r e  
then  used in  e v a l u a t i n g  economic p o l i c y  f o r  Sri Lanka.
This  s tudy  i s  d iv id ed  i n t o  s ix  c h a p t e r s .  Chapte r  I I  p r e s e n t s  
an i d e n t i f i c a t i o n  o f  e x i s t i n g  economic problems in  the  S r i  Lankan eco­
nomy, d i s c u s s e s  p rev ious  em pir ica l  work which fo cu ses  on th e  f o r e ig n  t r a d e  
and p roduc t ion  s e c t o r s ,  and g ives  d e t a i l s  o f  th e  purpose o f  t h i s  s tu d y .
I
Chapter  I I I  reviews p rev ious  s t u d i e s  on modeling the  supply  o f  expor ts  
and demand f o r  imports  and d i s c u s s e s  t h e i r  l i m i t a t i o n s .  Chapter  IV c o n ta in s  th e  
hypotheses to  be t e s t e d  and the  model s p e c i f i c a t i o n .  Chapter  V co n ta in s  
the  em pir ica l  r e s u l t s .  F i n a l l y  Chapter  VI develops  th e  p o l i c y  im p l ica ­
t i o n s  o f  th e  s tudy  and c o n c lu s io n s .
An appendix p r e s e n t s  t h e  d a ta  and the  methodology used in  measuring 
c a p i t a l  s to ck  d a ta  in  Sri  Lanka.
CHAPTER I I
PROBLEM IDENTIFICATION AND THE OBJECTIVES OF THE STUDY 
The Centra l  Focus o f  the  Study
Achieving s e l f - r e l i a n c e  w hi le  g e n e r a t in g  h igh  growth r a t e  and
higher  s t a n d a rd s  o f  l i v i n g , i s  th e  main economic concern o f  the  S r i  Lankan 
government.  Since independence in  1948 t h e r e  have been many ad hoc p o l i ­
c i e s  under taken and a few p o l i c i e s  e n t a i l i n g  long term changes ( t o  name 
a few, th e  10-Year Plan 1959-1968, t h e  5-Year Plan 1970-76, and Land 
Reform 1972, 1975 ) b u t  no o v e r a l l  i n t e r s e c t o r a l  i n t e g r a t e d  program.
Some o f  t h e s e  e f f o r t s  have r e s t e d ,  in  p a r t ,  upon s ev e ra l  s t u d i e s  o f  Sr i  
Lanka 's  economic s t r u c t u r e  and development .  N e v e r th e l e s s ,  th e  o b j e c t i v e s  
o f  high growth r a t e  and h ig h e r  s ta n d a rd  o f  l i v i n g , t o g e t h e r  w i th  s e l f -  
r e l i a n c e  have no t  been s u c c e s s f u l l y  ach ieved .
A c a r e fu l  d ia g n o s i s  o f  Sri  Lanka 's  main economic problems,  namely, 
low per  c a p i t a  income (PCI) ,  a low leve l  o f  c a p i t a l  fo rm a t io n ,  con t inuous
budget d e f i c i t s ,  a p e rp e tu a l  ba lance  o f  t r a d e  d e f i c i t ,  as  wel l  as high
unemployment and i n c r e a s in g  p r i c e  l e v e l s ,  rev ea l  t h a t  they  a r e  i n t e r - r e l a t e d .  
They a r e ,  in  f a c t ,  p a r t s  o f  a v i c io u s  c i r c l e  which in vo lves  both t h e  cause 
and e f f e c t  o f  th e  r e l a t i v e  slow growth r a t e  o f  economic development.
There have been many assessments  o f  how su c c e s s fu l  t h i s  economy 
has been in  ach iev ing  economic development.  A lso ,  some e f f o r t s  have been 
geared toward f in d in g  what can be l e a rn e d  from th e  p o l i c i e s  t h a t  the  
government has p r e v io u s ly  pursued and th e  problems accompanying them.^
5
Morawetz, D. "Economic Lessons from Some Small Developing C o u n t r i e s . "  
World Development. V. 8 , 1980, p . 337-369,
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The e a r l i e r  s t u d i e s  have focused  on each s e c t o r  s e p a r a t e l y .
None o f  t h e s e  e f f o r t s  a t tem pted  to  view th e  i n t e r s e c t o r a l  i n f l u e n c e ,  
s im u l t a n e o u s ly ,  in t h e  o v e r a l l  s en se .  A method o f  viewing th e  problem 
t h a t  r e f l e c t s  t h e i r  i n t e r r e l a t i o n s h i p  t o  each o t h e r ,  as i s  t r u e  o f  
t h e  t r a n s l o g  approach ,  i s  very  im p o r tan t  in  a s tudy  o f  growth 
a n a l y s i s .
The main c h a r a c t e r i s t i c s  o f  S r i  Lankan economy a r e  reviewed in 
t h i s  c h a p t e r  in o r d e r  to  f a c i l i t a t e  th e  r e c o g n i t i o n  o f  e x i s t i n g  economic 
problems.  The importance o f  t h e  main s e c t o r s  w i l l  be d iscu s se d  in terms 
o f  t h e i r  c o n t r i b u t i o n  to  GNP. The growth o f  each main s e c t o r  over  t h e  p e r io d  
1958-78 w i l l  be ana lysed  in  th e  second s e c t i o n .  Here,  much a t t e n t i o n  w i l l  be 
p laced  on th e  a g r i c u l t u r a l  s e c t o r  as  i t  has a c o n s id e ra b l e  i n f lu e n c e  on 
th e  o v e r a l l  economy. The e x p o r t  and s u b s i s t e n c e  a g r i c u l t u r a l  s e c t o r s  
w i l l  be d i s c u s s e d  s e p a r a t e l y .  T h e i r  c o n t r i b u t i o n  to  t h e  GNP w i l l  be 
d i s c u s s e d  b r i e f l y .  7
Although t h i s  s tudy  i s  no t  going to  deal  w i th  a l l  th e  p rob lem s ,  as  
i s  t r u e  o f  any econom etr ic  model ,  t h e  problem of  b a lance  o f  t r a d e ,  the  
i n t e r r e l a t i o n s h i p  between th e  s u p p l i e s  o f  consumption ,  inves tm en t ,  and e x p o r t  
goods and th e  demands f o r  im p o r t s ,  c a p i t a l  and l a b o r  w i l l  be cons ide red  
in d e t a i l .  The problems o f  unemployment, r a p i d ly  i n c r e a s in g  p o p u la t i o n ,  
i n c r e a s i n g  money su p p ly ,  i n c r e a s i n g  budget d e f i c i t s  and t h e i r  in f lu e n c e  
on th e  economy a r e  no t  t a r g e t s  o f  t h i s  s tu d y .
6 W.Rasaputram. In f lu e n c e  o f  Foreign Trade on th e  Level and Growth 
o f  National  Income o f  Ceylon . Colombo: Centra l  Bank o f  Ceylon,  1964.
Lin Youngil .  "Export I n d u s t r i e s  and P a t t e r n  o f  Economic Growth in Ceylon."  
Ph.D. D i s s e r t a t i o n ,  1965.
^ Economic and Soc ia l  Development o f  Ceylon (a Su rvey ) ,  1926-1:954.
M in is t ry  o f  F inance ,  Colombo, 1955 ( f o r  th e  p e r io d  p r i o r  to  1950).
6The t r e n d  and components o f  domest ic  inves tm ent  and sav ings  as  wel l  
as  t h e i r  c o n t r i b u t i o n  w i l l  a l s o  be d i s c u s s e d  in  t h i s  c h a p te r .  The t r e n d  
o f  consumption as  an economic f a c t o r  in  t h e  economy w i l l  be d i s c u s s e d  
g e n e r a l l y  a long w i th  t h e  re a so n s  f o r  such a t r e n d .  Popu la t ion  growth 
r a t e ,  i t s  t r e n d  and i t s  i n f lu e n c e  on economic development w i l l  be examined. 
This s e c t io n  w i l l  a l s o  review th e  problem o f  low PCI with  i t s  i n t e r r e l a ­
t i o n s h i p  to  t h e  o t h e r  economic f a c t o r s ,  th e  problem o f  a con t inuous  and 
en la rg ing  government budget  d e f i c i t ,  and one o f  th e  most im por tan t  econo­
mic f a c t o r s  -  t h e  problem o f  t h e  ba lance  o f  payments over  a p e r io d  o f  t im e ,  
and i t s  f l u c t u a t i o n s  and c o r r e l a t i o n  w i th  g ross  n a t io n a l  p ro d u c t .  Previous  
em pir ica l  work on t r a d e  and p ro d u c t io n  w i l l  be d i s c u s s e d .  F i n a l l y ,  th e  
r e l i a b i l i t y  o f  th e  in fo rm a t io n  u t i l i z e d  w i l l  be c o n s id e red  and th e  o b j e c t ­
ives  summarized.
Economy o f  Sr i  Lanka 
The Sr i  Lankan economy can be de f in ed  as a s m a l l , open economy 
where th e  t r a d i t i o n a l  (domest ic )  and modern ( fo r e i g n )  s e c t o r s  c o e x i s t . ^
The ex p o r t  s e c t o r  i s  t h e  predominant  s e c t o r  and invo lves  t h r e e  major 
c ro p s ,  namely, t e a ,  ru b b e r  and coconut .  T h i r ty  p e r c e n t  o f  t h e  Gross 
Domestic Product ion  (GDP) came from th e  ex p o r t  s e c t o r  dur ing  t h e  l a t e  
1970's  and over  60% o f  i t  came from th o se  t h r e e  major  c r o p s . 9 Due to  
t h e  f a c t  t h a t  a high p e rce n tag e  o f  governmental revenue comes from
P. Richards and E. S t o u t j e s d i j k. A g r i c u l tu r e  in-Ceylon Unti l  1975. 
OECS, P a r i s ,  1970, p.  17. D. Snodgrass"! An Export Economy in  T r a n s i t i o n . 
Economic Growth C en t re ,  Yale U n i v e r s i t y ,  I rw in ,  I n c . ,  1966.
^ IMF I n t e r n a t i o n a l  F inanc ia l  S t a t i s t i c s .  December, 1980, p. 354.
7e xpor ts  and im p o r t s ,  th e  modern s e c t o r  has been th e  most i n f l u e n t i a l  s e c t o r  
o f  th e  economy f o r  over  a ce n tu ry .  Table A - I - 1 r e v e a l s  th e  l e v e l s  and 
growth r a t e s  o f  economic i n d i c a t o r s  from 1950-78.
The main d i f f e r e n c e  between th e  t r a d i t i o n a l  and modern s e c t o r s  i s  
t h e  low p r o d u c t i v i t y  o f  t h e  former  and i t s  u n s p e c i a l i z e d  n a tu r e  r e l a t i v e  
t o  th e  l a t t e r  s e c t o r .  U n t i l  r e c e n t l y ,  t h e  c a p i t a l  employed in t h e  t e a  
i n d u s t r y  has been imported and,  a t  the  o u t s e t ,  a major  p a r t  o f  l a b o r  
f o r  th e  t e a  i n d u s t r y  was a l s o  imported .  T h e r e f o r e ,  due to  t h e  c a p i t a l  
im p o r ta t io n ,  t h e  major p a r t  o f  th e  ex p o r t  ea rn in g s  were e i t h e r  r e p a t r i a t e d  
o r  r e i n v e s t e d  in  t h e  e x p o r t  s e c t o r ,  thus  p rev en t in g  t h e  Sri  Lankan 
government from having f u l l  co n t ro l  over  th e  e a rn in g s  o f  th e  ex p o r t  
s e c t o r .  Also due to  t h e  l a b o r  im p o r ta t io n  in t h i s  s e c t o r ,  the  
t r a d i t i o n a l  s e c t o r  became f u r t h e r  i s o l a t e d  from t h e  modern s e c t o r .
I t  i s  im p o r tan t  t o  c o n s id e r  th e  main long- te rm  change in a g r i c u l t u r e  
which has taken  p la c e  du r ing  th e  s tudy  p e r i o d ,  i . e .  t h e  change in land 
ownership through land reform which o ccu r red  in two phases  dur ing  the  
United Front  Government:
1) 1972 ( C e i l in g  R e g i s t r a t i o n )  Land Reform Law
2) 1975 Land Reform (amendment) Law
A c e i l i n g ,  25 ac reage  f o r  paddy lands  and 50 ac r e s  f o r  o th e r  l a n d s ,  
was imposed in 1972 through the  Land Reform Laws. A t o t a l  o f  563,400 
ac re s  was ves ted  in  th e  Land Reform Commission (LRC).-^ Of t h i s ,  about  
62% c o n s i s t e d  o f  t e a ,  rubber  and coconut.  Paddy lands  were no t  g r e a t l y  
a f f e c t e d  by t h e  c e i l i n g  l e g i s l a t i o n  due to  th e  f a c t  t h a t  n e a r ly  95% o f
B a lak r i shna n .  "A Review o f  th e  Economy," in  Modern Sri  Lanka:
A S oc ie ty  in  T r a n s i t i o n ."  Ed. by T is sa  Fernanda and Robert Kearney. Maxwell 
School o f  C i t i z e n s h i p  and Publ ic  A f f a i r s .  Syracuse U n i v e r s i t y ,  1979, p. 113
8th e  e x i s t i n g  paddy lands  were below th e  c e i l i n g  l i m i t .
In 1975 a l l  e s t a t e s  which were owned by p r i v a t e  companies were
n a t i o n a l i z e d .  Due to  t h i s  amendment, more than a c en tu ry  o ld  fo re ig n
ownership in  Sri  Lanka 's  p l a n t a t i o n  s e c t o r  was ended. The q u a n t i t y
o f  land n a t i o n a l i z e d  was 417,957 a c r e s  ( in c lu d in g  222,813 a c r e s  which
were owned by 145 domest ic  companies and 195,144 a c r e s  which were owned
by 87 f o re ig n  companies) .  The land  v e s te d  by t h e  LRC inc luded  63% of
t o t a l  t e a  l a n d ,  2 1 % of  t o t a l  rubber  land and 1 0 % o f  t o t a l  coconut  land .
11A d e t a i l e d  d i s c u s s io n  o f  t h e  government 's  hopes f o r  land reform and
i t s  success  in  ach ie v in g  them i s  not  inc luded  s in c e  i t  i s  no t  t h e  main
focus  o f  t h i s  s tu d y .
In terms o f  economic development,  i t  i s  s i g n i f i c a n t  t o  note  t h a t
th e  p roduc t ion  o f  t h e  modern s e c t o r  has d e c l in e d  c o n s id e r a b l y ,  p a r t l y
due to  t h e  long pe r io d  o f  p u b l i c i t y  and d i s c u s s i o n ,  p r i o r  t o  land r e -
12form, d u r in g  which the  modern s e c t o r  was somewhat n e g le c te d .  Also ,  
as th e  a c q u i s i t i o n  o f  lands  proceeded ,  p ro d u c t io n  d e c l in e d  i n s t e a d  o f  
i n c r e a s in g  as  expected  d e s p i t e  t h e  t r a n s f e r  o f  a l a r g e  s c a l e  o f  owner­
s h ip .  In t h e  o v e r a l l  s e n s e ,  land  reform did  no t  n o ta b ly  a f f e c t  the  
c o n t r i b u t i o n  o f  th e  f o r e ig n  s e c t o r .  To e v a lu a t e  t h e  r e s u l t s  o f  r e p l a n ­
t a t i o n s ,  a l a r g e r  segment o f  t ime would have to  be co n s id e red .  
Production
Table A-I-2  p r e s e n t s  th e  c o n t r i b u t i o n  o f  each s e c t o r  a t  c u r r e n t  
market p r i c e s  t o  t h e  GNP in  1959 and 1978, r e s p e c t i v e l y .  The GNP
^ C e n t r a l  Bank o f  Ceylon. Annual Report  1972. Colombo: 1973,
p . 13
^ N .  Ba lakr ishnen  (1979) c i t e d  above p . 115.
9in  1963 p r i c e s  from 1958-78 a r e  d e p ic t e d  in  Table  A - I -3 .  For th e  
growth r a t e s  see  Table A - I -2 .
D esp i te  th e  f a c t  t h a t  t h e  pe rcen tag e  c o n t r i b u t i o n  o f  t h e  a g r i c u l ­
t u r a l  s e c t o r  to  t h e  GNP i s  d e c l i n i n g  m o d era te ly ,  i t  s t i l l  c o n t r i b u t e s  
th e  h i g h e s t  pe rcen tag e  t o  t h e  GNP. In 1958, t h e  a g r i c u l t u r a l  s e c t o r ,  
i n c lu d in g  a g r i c u l t u r e ,  f i s h i n g  and m in ing ,  c o n t r ib u t e d  39.6% to  t h e  
GNP. In 1978 i t  d e c l in e d  to  33.0% The y e a r l y  f l u c t u a t i o n s  o f  each 
s e c t o r  w i l l  no t  be d i s c u s s e d .
In th e  a g r i c u l t u r a l  s e c t o r ,  t h e  c o n t r i b u t i o n  o f  a g r i c u l t u r e  a lone  
( t e a ,  r u b b e r ,  coconu t ,  paddy and o t h e r  c u l t i v a t i o n s )  shows a d ec re a s in g  
t r e n d .  In 1959 i t  was 36.5% o f  th e  GNP and in  1978 i t  was 28.4%. Of 
t h i s ,  t e a  a lone  c o n t r i b u t e d  th e  h i g h e s t  amount; in  1959 t e a  was 10.9% 
but  in  1978 i t  had f a l l e n  t o  5.2%. The o t h e r  c u l t i v a t i o n s  ( n o n - t r a d i -  
t i o n a l )  which c o n t r i b u t e d  7.7% to  th e  GNP in 1959 had r i s e n  to  11.8% 
in  1978, thus  showing a r e d u c t io n  in  t h e  economy's heavy r e l i a n c e  on 
one crop ( t e a ) .
Moderate a t t e n t i o n  has been pu t  on in c r e a s i n g  the  m anufac tur ing
13i n d u s t r y  s in c e  th e  1 9 6 0 's .  But in an o v e r a l l  s e n s e ,  th e  c o n t r i b u t i o n  
o f  m anufac tur ing  to  t h e  GNP has in c r e a se d  very s l i g h t l y  r e l a t i v e  t o  expec­
t a t i o n s  ( see  Table  A - I - 2 ) .  In th e  l a s t  few y e a r s ,  e s p e c i a l l y  in  1977, many 
p o l i c y  concerns  were focused  on i n d u s t r i a l  p o l i c y .  In viewing t h e  h i s t o r y  
o f  th e  manufac tur ing  s e c t o r ,  1978 th e  Centra l  Bank s t a t e d ,  " . . .Som e in d u s ­
t r i e s  such as  food ,  metal p r o d u c t s ,  and machinery appeared to  be unable
^ D .  Snodgrass (1966) c i t e d  above p. 160-176 f o r  the  p e r io d  
p r i o r  to  1961.
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to  compete with  im p o r t s ,  d e s p i t e  s u b s t a n t i a l  t a r i f f  p r o t e c t i o n .  There­
f o r e ,  t ime i s  opportune now f o r  a f u l l  r e a p p r a i s a l  o f  t h e  i n d u s t r i a l  
p o l i c y .  There i s  no economic sense  in  c o n t in u o u s ly  p r o t e c t i n g  b a s i c a l l y  
i n e f f i c i e n t  i n d u s t r i e s .  An e x p o r t - o r i e n t e d  i n d u s t r i a l  p o l i c y  env isaged  
now would r e q u i r e  t h e  a c t i v e  f o s t e r i n g  o f  a h ig h ly  e f f i c i e n t  and i n t e r ­
n a t i o n a l l y  c o m p e t i t iv e  i n d u s t r y .  On th e  o t h e r  hand,  t h e r e  was a dynamic 
response  by th e  p u b l i c  s e c t o r  i n d u s t r i e s  a t  t h e  o u t s e t ,  bu t  t h i s  appears  
to  have waned somewhat w i th  t h e  passage  o f  t im e .  I t  appears  t h a t  some
p u b l i c  i n d u s t r i e s  y e t  c o n t in u e  to  enjoy monopoly power . . .  The need f o r
14cont inuance  o f  such monopolies  may be r ev iew ed ."
In t h e  1960 ' s  one o f  t h e  most im p o r tan t  p o l i c y  concerns  was t o  i n ­
c r e a se  a g r i c u l t u r e  and m anufac tu r ing  supp ly  through import  s u b s t i t u t i o n s  
and ex p o r t  d i v e r s i f i c a t i o n .  R e l a t i v e l y  high emphasis was pu t  on import
s u b s t i t u t i o n s ,  bu t  p a r t l y  due to  i t s  heavy dependence on imported raw ma­
t e r i a l s  when th e  f o r e i g n  exchange r e s e r v e s  had been reduced to  a bottom 
l e v e l ,  t h i s  p o l i c y  was no t  success fu l  in i n c r e a s i n g  th e  GNP c o n t r i ­
b u t io n .  Thus, from t ime to  t ime economic p o l i c y  has focused  on how 
th e  m anufac tur ing  s e c t o r  could  be improved. In th e  l a t e  1970 's  t h i s
concern was e n l a r g e d ,  more emphasis was pu t  on outward looking  p o l i c i e s
15
and now p r o j e c t s  such as  t h e  Mahweli P r o j e c t  , th e  Urban and Housing
1 fiDevelopment P r o j e c t  and th e  Free Trade Zone (FTZ) which sought 
f a s t  development were u nder taken .  Let  us summarize t h e  fo re g o in g :
^ C e n t r a l  Bank o f  Ceylon. Annual Report  1978. Colombo: 1979,
p . 6 .
^ C e n t r a l  Bank o f  Ceylon. Annual Report  1977. Colombo: 1977,
p. 26. 
lfiN. B a lak r i shnan .  "Economic P o l i c i e s  and Trade in Sr i  Lanka,"
Asian Survey. V. 20, No. 9 ,  1980, p.  891-902.
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a)  Despite th e  d e c l i n i n g  o v e r a l l  t r e n d  o f  t h e  a g r i c u l t u r a l  s e c t o r
and s l i g h t  improvement in  r e l a t i v e l y  small s e c t o r s ,  namely mining,  
q u a r ry in g ,  e l e c t r i c i t y ,  g a s ,  wate r  s e r v i c e s ,  and f i n a n c e ,  th e  
o v e r a l l  s t r u c t u r e  o f  t h e  economy has undergone very  s l i g h t  
changes over  a 2 0  y e a r  p e r io d .
b) During th is  p e r i o d ,  many p o l i c i e s  were under taken  in o r d e r  to  
i n c r e a s e  t h e  growth r a t e  o f  t h e  GNP with  a h ig h e r  p e rcen tag e  
c o n t r i b u t i o n  from th e  a g r i c u l t u r a l  and m anufac tur ing  s e c t o r s .
c)  In one way o r  a n o th e r  t h e s e  p o l i c i e s  have n o t  been f u l l y
s u c c e s s fu l  in  ach iev in g  th e  t a r g e t s .
d) P o l i c i e s  were reviewed and new p o l i c i e s  were adopted mainly  by 
c o n s id e r in g  th e  impact of  each economic f a c t o r  s e p a r a t e l y .
From t h i s  summation one can see  t h a t  i t  i s  very  im por tan t  t o  review th e  
i n t e r r e l a t i o n s h i p  o f  each o f  th e  economic f a c t o r s ,  s im u l ta n e o u s ly ,  s in c e  
the. dynamics o f  th e  s e c t o r s  in t h e  economy do no t  a c t  s e p a r a t e l y .
Investment
In e a r l i e r  s t u d i e s 17  th e  lack  o f  c a p i t a l  fo rm at ion  has been c o n s id r  
e red  to  be one o f  th e  main h indrances  to  Sr i  Lanka 's  economic development .  
On th e  av e rag e ,  g ro ss  f ix e d  inves tm en t  ran  a t  about  12% o f  the  GNP 
dur ing  th e  l a t e  1 9 5 0 's .  During 1960-64, t h i s  in c rea se d  s l i g h t l y  t o  15% 
and dur ing  1966-70 i t  was 17% a t  c u r r e n t  market  p r i c e s .  During 1971-75
t h i s  dropped to  16% and between 1975-77 i t  aga in  s l i g h t l y  i n c re a se d  to
1 ft17.6% . In 1978, a t  c u r r e n t  market  p r i c e s  i t  reached 22.9%.
17  W. Rasaputram (1964) o p . c i t .  p. 8 ; D. Snodgrass  (1966)
o p . c i t .  p.  105.
^ N .  B a lakr ishnan  (1979) op.  c i t . p. 103.
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Although th e  l ack  o f  c a p i t a l  fo rm at ion  could  cause  s e r i o u s  problems
f o r  th e  economic growth p r o c e s s ,  in fo rm a t ion  from o t h e r  develop ing  coun- 
19t r i e s  made i t  c l e a r  t h a t  a ba lance  between consumption and inves tm ent  
i s  im por tan t  f o r  economic growth as wel l  as a f f e c t i n g  t h e  in d iv id u a l  
s e c t o r s .
Consumption
Total consumption,  th e  sum o f  p r i v a t e  and government consumption,
had in c re a se d  between 1950-78 by a t o t a l  o f  5.0%. In t h e  l a s t
few y e a r s  o f  t h e  p e r io d  over  60% o f  th e  u t i l i z e d  r e so u rc e s  o f  th e  economy
had been used in  consumption (see  Table  A - l - 4 ) .
Although consumption i s  one o f  th e  f a c t o r s  which s t i m u l a t e s  the  t o t a l
demand, th e  p a t t e r n  o f  ex t rem ely  high consumption through government s u b s i d i e s
(which con t inued  f o r  a s i g n i f i c a n t  p e r io d  o f  t ime)  had been an o b s t a c l e
to  t h e  high growth r a t e  o f  inves tm en t .  Since independence a lm ost  every
government had focused on improving b a s ic  needs .  S ubs id ized  m ed ic ine ,
s u b s id i z e d  food and f r e e  ed u c a t io n  from k in d e rg a r t e n  t o  u n i v e r s i t y ,  have
absorbed  much o f  th e  government 's  e x p e n d i tu r e s .  In a comparat ive  s tu d y ,
Morawetz (1980) shows t h a t  by th e  1970 's  the  food su b s id y  a lone  absorbed
18-25% o f  government c u r r e n t  e x p e n d i tu r e .  In 1970, c u r r e n t  e x p e n d i tu r e
on the  above t h r e e  items was g r e a t e r  (sometimes 50-75% g r e a t e r )  than the
20t o t a l  government c a p i t a l  e x p e n d i tu r e .  A d e c l in e  in  government sav ings  
i s  the  main outcome o f  such ex trem ely  high government s u b s i d i e s .  Also,  
p a r t l y  due to  high ta x  r a t e s ,  which a r e  mainly aimed to  f in a n ce  the  sub­
s i d i e s ,  p r i v a t e  sav ings  were h indered .
19For example, Cuba pushed th e  r a t e  o f  inves tm ent  as  high as p o s s ib l e  -  in 
1965, 31% of  th e  Cuban GDP was s e t  a s id e  as  inves tm en t .




21Popu la t ion  Growth
Since  t h i s  s tudy  does no t  aim d i r e c t l y  a t  p o p u la t io n  problems t h i s
w i l l  no t  be d i s c u s s e d  in  o t h e r  s e c t i o n s  o f  t h e  s tu d y .  P o p u la t io n  growth
has been con s id e red  to  be a f a c t o r  augmenting consumption and i n v e s t -  
22ment in  developed c o u n t r i e s ,  b u t  as  Rasaputram (1964) mentioned,  " . . .
This  p o p u la t io n  inves tm ent  argument a p p l i c a b l e  t o  advanced c o u n t r i e s  l i k e  
th e  United S t a t e s  may no t  be a p p l i c a b l e  t o  Ceylon. C l e a r l y ,  the  economic
backwardness,  th e  absence o f  p r e r e q u i s i t e s  f o r  " take  o f f  i n t o  s e l f - s u s -
23t a i n e d  growth" and the  p r e s s u re  o f  p o p u la t io n  on th e  a v a i l a b l e  (and
known) r e so u rc e s  make p o p u la t io n  growth in  Ceylon a h indrance  r a t h e r  than
24a s t im u lu s  t o  economic development ."
The low growth r a t e  o f  the  GDP, which could  no t  keep pace with  t h e  
in c r e a s e d  r a t e  o f  consumption,  o ccu r red  mainly because o f  government expen­
d i t u r e s  f o r  b a s ic  needs n e c e s s i t a t e d  by an a c u te  growth o f  th e  p o p u la t io n .
These e x p e n d i t u r e s ,  in  t u r n ,  s t im u la t e d  th e  demand f o r  imports  which f u r t h e r  
d i v e r t e d  funds away from economic development .  The p o p u la t io n  growth encouraged 
a r a p id  growth in  th e  government 's  s o c i a l  w e l f a r e  spendings  s in c e  1948. While
H. Myint. The Economics o f  t h e  Developing C o u n t r i e s . London: 
Hutchinson Un. L ib r a r y ,  1973, pp. 24-28;  C.H.S. Jayawardena.  "Demo­
g ra p h ic  Trends in  Modern Sri  Lanka: A S o c ie ty  in  T r a n s i t i o n . "  
in T is sa  Fernando and Rober t Kearney, op. c i t .  p.  43.
77A.H. Hansen. "Economic P rogress  and D ec l in ing  P o p u la t ion  Growth," 
American Economic Review. March, 1939.
2 3 W.W. Rostow. "The Take Off i n t o  S e l f - S u s t a i n e d  Growth," Economic 
J o u r n a l . March, 1956.
2 4 W. Rasaputram. op. c i t .  p.  7.
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th e  spending in c rea sed  th e  lev e l  o f  l i t e r a c y  and h e a l t h  to  a reco rd  
among Asian c o u n t r i e s ,  i t  c o n t r ib u t e d  to  a budget d e f i c i t  and e x e r ted  
an a d d i t i o n a l  brake on economic development.  The r a p id  p o p u la t io n  
growth a l s o  c o n t r ib u t e d  to  th e  low PCI.
F i n a l l y ,  th e  rap id  p o p u la t io n  growth c o n t r ib u t e d  to  t h e  emergence 
o f  a high unemployment r a t e .  The employment problem w i l l  no t  be d i s ­
cussed here in  d e t a i l .  The a v a i l a b l e  sources  o f  s t a t i s t i c s  on employ­
ment g ive  d i f f e r e n t  d a ta  in  t h e  o v e r a l l  s en se .  According to  t h e  s o c io ­
economic survey o f  1969/70 th e  t o t a l  unemployment was 14% o f  t h e  lab o r  
f o r c e d  Table A-111-5 shows t h a t  in  t h e  l a t e  1970 's  th e  unemploy­
ment r a t e  o f  t o t a l  l a b o r  f o r c e  was an average  o f  7%.
Low Per Capi ta  Income (PCI ) 2 6
Desp i te  t h e  l i m i t a t i o n  o f  PCI as a s o l e  a c c u r a t e  economic i n d i c a t o r ,
PCI has r e ce iv e d  the  a t t e n t i o n  o f  n a t io n a l  governments,  i n t e r n a t i o n a l
economic o r g a n i z a t i o n s ,  and in d iv id u a l  r e s e a r c h e r s  due to  i t s  importance 
as  a source  o f  in fo rm a t ion  about  th e  economy.
Table A - I - l  d e p i c t s  th e  low PCI l e v e l s  in  1950,  1964, 1978, and th e  
growth r a t e s  o f  PCI f o r  t h e  p e r io d s  1950-64, 1964-78 and 1950-78.
The low PCI i s  a combinat ion o f  low GNP and th e  r a p i d  p o p u la t io n  growth 
r a t e .
The low per  c a p i t a  income no t  only  d i sco u rag es  p r i v a t e  sav ings  t h a t
are e s s e n t i a l  f o r  c a p i t a l  f o rm a t io n ,  bu t  a l s o  encourages th e  dependency
o f  t h e  p o p u la t io n  on th e  s t a t e  f o r  b a s i c  s o c ia l  s e r v i c e s .  Consequent ly ,  
f u r t h e r  b a r r i e r s  were pu t  on th e  economic growth r a t e s  o f  th e  S r i  Lankan
^ n . Ba lak r ishnan .  1979, op. c i t . p. 123.
^ F o r  a b e t t e r  view o f  l i m i t a t i o n s  o f  PCI see  H. Myint. op. c i t . 
1973, pp. 7-17.
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economy. I t  i s  worth n o t in g  here  t h a t  due to  t h e  i n t e r r e l a t i o n s h i p  o f  
economic i n d i c a t o r s ,  each problem in th e  economy has to  be viewed 
with rega rd  to  every o t h e r  problem. Such an i n t e r r e l a t i o n s h i p  among 
th e  economic v a r i a b l e s  i s  one reason  why th e  t r a n s l o g  approach i s  v a lu ­
a b l e .
As I have mentioned e a r l i e r ,  PCI as an economic i n d i c a t o r  i s  no t  
unanimously ac c ep te d .  S ince  i t s  main focus  i s  on " in p u t s "  (p ro d u c t io n )  
r a t h e r  than on " o u tp u ts "  (consumption)  t h e r e  have been many c o n t r o v e r s i e s  
(M orr is ,  1970). PCI does no t  measure t o t a l  w e l f a r e ,  " d o - i t - y o u r s e l f "  
s e r v i c e s ,  o r  s u b j e c t i v e  elements  such as h ap p in e s s ,  s e c u r i t y ,  j u s t i c e ,  
e t c .  PCI a l so  has l i m i t a t i o n s  in  i n t e r n a t i o n a l  comparisons .  Conse­
q u e n t l y ,  a l t e r n a t i v e  i n d i c a t o r s  have been in t roduce d  by th e  United Nat ions
(UN) Research I n s t i t u t e  f o r  Socia l  Development (1972) by Adelmon and
27M orr is ,  and by Chenery and Syrq-uin. They s u g g e s t ,  t h a t  in measuring 
s o c ia l  w e l f a r e ,  two groups can be recogn ized :  one which focuses  on s u b je c ­
t i v e  measures and th e  o t h e r  which focuses  on o b j e c t i v e  measures .
The Physica l  Q u a l i ty  o f  L i fe  (PQLI) be longs t o  t h i s  second group.
The three major concerns o f  PQLI are "1) . . .p e o p le  prefer to have fewer 
deaths among the infants born to them 2) . . .under almost a i l  circumstances 
people prefer to  l i v e  longer rather than shorter l iv e s  3) . . . l i t e r a c y  
could serve as a surrogate for individual capacity for e f f e c t iv e  social  
part ic ipat ion .  Thus infant mortal ity ,  l i f e  expentancy, basic l i t e ra c y  
were se lected  as the components o f  the PQLI."28
A comparison between PQLI and PCI r e v e a l s  a d i f f e r e n t  s to r y  than 
one would g e n e r a l l y  e x p e c t .  Although Sri  Lanka 's  PCI i s  low th e  PQLI
^  Cited in  Morris  D. M orr i s ,  Measuring th e  Condi t ion o f  t h e  World 's  Poor ,
OQ New York: Pergamon P r e s s ,  1979, p.  16.
i b i d . - , p.  3.
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I t  i s  a l s o  t r u e  t h a t  t h e  importance and a p p l i c a t i o n  o f  an index 
(economic i n d i c a t o r )  mainly depend upon th e  t a r g e t  o f  t h e  s tu d y .  In
on
our  s t u d y ,  keeping in mind th e  l i m i t a t i o n s  o f  t h e  PQLI , i t  i s  im p o r ta n t  
t o  look a t  th e  f a c t  t h a t  t h e  economy has i n c r e a se d  th e  PQLI over  a p e r io d  
o f  t im e ,  w hi le  th e  PCI remained a t  a low l e v e l .  In t h i s  connec t ion  one 
needs to  look more c a r e f u l l y  a t  p u b l i c  deb t  and a t  government spendings  
s in c e  Sr i  Lanka has con t inued  i t s  p a t t e r n  o f  government s o c ia l  w e l f a re  
over  a p e r io d  o f  t ime a t  a r eco rd  high l e v e l .
I f  combined government and p r i v a t e  ex p e n d i tu r e s  ( c u r r e n t  and c a p i t a l )  
exceed th e  government 's  income and th e  domestic  sources  o f  government 
f in a n c in g  a r e  l i m i t e d ,  ba lance  w i l l  be ach ieved  e i t h e r  by us ing  up 
e x i s t i n g  f o r e i g n  exchange r e so u rc e s  o r  by e x t e r n a l  borrowings.  I f  a 
country  i s  in  a s e v e re  BOP d e f i c i t  over  a p e r io d  o f  t ime (as  i t  i s  t r u e  
in  Sr i  Lanka) t h e  gap can on ly  be f in a n ced  by borrowing from abroad .
Such borrowing over  a p e r io d  o f  t ime p lac e s  b a r r i e r s  on f u t u r e  economic 
development thus  caus ing  a heavy burden on f u t u r e  g e n e r a t i o n s .
Consequent ly ,  in an economy l i k e  Sr i  L a n k a ' s ,  i t  i s  worthwhile  to  
view th e  PQLI, PCI and t h e  p u b l i c  deb t  s im u l ta n eo u s ly .  This  w i l l  l e a d  
t o  o b t a in in g  an index o f  " s e l f  r e l i a n c e "  which might  be more use fu l  
in  f in d in g  c o r r e c t  d a ta  f o r  such an economy. Such an index should i n ­
c lude  in fo rm a t ion  about  " in p u t "  ( p r o d u c t i o n ) ,  "ou tpu t"  (consum pt ion) ,  and 
t h e  method by which th e  government f in a n ced  i t s  w e l f a r e  e x p e n d i tu r e s .  
Although t h i s  would be a comprehensive and time consuming t a s k ,  such an 
index would be very im p o r ta n t .
^ M o r r i s  D. M o rr i s ,  op. c i t . , 1979, pp. 139-45.
3 0 I b f d . , p .  94.
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Table  A-1-5 o f  t h e  S t a t i s t i c a l  Appendix g ives  th e  d a ta  o f  revenue 
and e x p e n d i tu r e  o f  th e  government o f  S r i  Lanka from 1957-58 t o  1978 in 
m i l l i o n s  o f  ru p ees .  Table A-I - 6  i l l u s t r a t e s  t h e  composi t ion  o f  p u b l i c  
deb t  from 1958-78. The government revenue in c r e a se d  m odera te ly  u n t i l
qi
1977, b u t  a f t e r  1977 i t  in c r e a se d  r a p i d l y  , p r im a r i l y  due to  t h e  r e ­
c o n s t r u c t i n g  o f  e x p o r t  and import  d u t i e s .
S ince  t h e  l a t e  1950' s ,  t h e  S r i  Lankan government focused mainly 
on d i r e c t  government p a r t i c i p a t i o n  through s t a t e  a g en c ie s  and c o o p e r a t iv e  
i n s t i t u t i o n s .  Through wide s o c i a l  w e l f a re  s e r v i c e s  (see  consumption 
s e c t i o n )  t h e  government a l s o  pu t  s t ro n g  emphasis on income r e d i s t r i b u t i o n .  
The in c r e a se d  budget  d e f i c i t  over  a p e r io d  o f  t ime was f in a n c e d  p a r t l y  
by domest ic  d eb t  and p a r t l y  by f o r e ig n  d e b t .  Thus, economists  have ac-  
cused t h e  government o f  an e v e r l a s t i n g  budget  d e f i c i t .
The fo l lo w in g  c o n c lu s io n s  can be drawn: a l though  government r e v e ­
nue,  in  a b s o lu t e  t e rm s ,  had in c r e a se d  modera te ly  du r ing  th e  p e r io d  in  
q u e s t i o n ,  t h e  gap between revenue and e x p e n d i tu re  has been e n la rg ed  
c o n t in u o u s ly ,  as has th e  p u b l i c  d e b t ,  bo th  f o r e ig n  and dom est ic .  The 
expans ionary  method o f  budget  f in a n c in g  has a l s o  in c r e a s e d  d u r ing  t h i s  
p e r io d .
Balance o f  Payment (BOP) and th e  Foreign Exchange S i t u a t i o n
The t r a d e  ba lance  has shown a co n t inous  d e f i c i t  w ith  f l u c t u a t i o n s  
d ur ing  t h i s  p e r io d  ex cep t  in  1976 and 1977. Table A - I - l  shows th e  growth
^ C e n t r a l  Bank o f  Ceylon. Annual Report 1977. Colombo: Cen t ra l  Bank 
o f  Ceylon 1978, p.  58.
32 N, B a lak r i sh n a n .  1979 op. c i t ; D. Marawetz. 1980, op. c i t .
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o f  imports  and e xpor ts  a t  1963 p r i c e s .  Although from t ime to  t im e ,  
import ex p e n d i tu re s  have been depressed  by th e  government by imposing 
heavy import r e s t r i c t i o n s ,  t h e  in c r e a se d  world p r i c e s  c o n t r ib u t e d  a 
g r e a t  deal  s in c e  1973 to  e n l a r g i n g  import e x p e n d i t u r e s .  When import 
r e s t r i c t i o n s  were r e l a x e d  t h e  import  e x p en d i tu re s  have reached a c o n s i ­
de rab ly  h ig h e r  l e v e l .  Fur therm ore ,  in  1977 and 1978, due to  i n ­
d u s t r i a l  r e fo rm s ,  the  imports  o f  cap i ta l  goods went up by 15% and 
140%, r e s p e c t i v e l y .  Some o f f i c i a l s  have expressed  optimism over  
t h i s  t r e n d ,  " . . . w h i l e  t h e  f o r e ig n  exchange r e so u rc e  c o n s t r a i n t s  and 
s t r i n g e n t  import  c o n t r o l s  in  t h e  p a s t  se rved  to  l i m i t  t h e  u t i l i z a t i o n  
of  e x te rn a l  r e so u rc e s  to  c e r t a i n  e s s e n t i a l  im p o r t s ,  they  i n h i b i t e d  the  
i n f lu e n c e  o f  inves tm en t  goods r e q u i r e d  to  s u s t a i n  economic growth. With 
th e  e l i m i n a t i o n  o f  import  l i c e n s i n g  f o r  a wide range o f  i t em s ,  im por ta ­
t i o n  of  c a p i t a l  goods showed a v igorous  improvement.  The r e s u l t i n g  i n ­
c reased  a v a i l a b i l i t y  o f  m achinery ,  equipment and raw m a t e r i a l s  led  to  
a b e t t e r  u t i l i z a t i o n  o f  i n d u s t r i a l  c a p a c i ty  (70% in 1978) which over  th e  
l a s t  f o u r  y e a r  p e r io d  1974-77, remained a t  a low le v e l  o f  5 7 % . " ^
Although e x p o r t s  have shown a moderate i n c r e a s e ,  i t  was no t  s i g n i f i -  
t o  compensate f o r  th e  sharp  i n c r e a s e  in imports  over  t h e  p e r io d ,  
excep t  in 1976 and 1977 (Tables  A-I-7  and A - I - 8 ) .  The r e l a t i v e l y  low 
p r i c e s  o f  major ex p o r t  crops  has been th e  major reason  f o r  t h i s  gap.
I t  i s  worth mentioning t h a t  a l though  from t ime to  t ime th e  p r i c e s  of
expor ts  (coconut)  r o s e ,  t h e  economy was unable  to  r e c e i v e  t h e  f u l l  bene-
34f i t  o f  such in c r e a se s  due to  p r a c t i c a l  d i f f i c u l t i e s  in i n c re a s in g  
33Centra l  Bank o f  Ceylon. Annual Report 1978. Colombo: Central  
Bank o f  Ceylon, 1979, p p . 45-46.
^ C e n t r a l  Bank o f  Ceylon. Annual Report  1978. Colombo: Centra l  
Bank o f  Ceylon, 1979, p.  25.
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produc t ion .  The f l u c t u a t i o n s  in ex p o r t  p r i c e s  were c l e a r l y  r e f l e c t e d
by fo re ig n 'e x c h a n g e  e a r n in g s .  This has been t r u e  even p r i o r  to  the
35period t h a t  i s  cons ide red  in t h i s  s tudy .
Consider ing  th e  r e c e n t  t r e n d  i t  seems t h a t  in 1978, in c o n t r a s t  
t o  a c o n s id e ra b l e  i n c r e a s e  in  im p o r t s ,  t h e  e x p o r t  ea rn in g s  ro se  only 
s l i g h t l y .  Compared with o t h e r  LDC's "Export  ea rn in g s  o f  S r i  Lanka i n ­
c reased  only  by 4% w hi le  a g g r e g a te s e x p o r t  e a rn in g s  o f  n o n -o i l  developing 
c o u n t r i e s ,  as a group,  grew a t  a much h ig h e r  r a t e  o f  9% in 1978.
Looking a t  th e  o v e r a l l  economy, from 1948-73,  Snodgrass ,  D. (1974) 
s t r e s s e s ,  "In  1948-60 Ceylon f a i l e d  to  r e a l i z e  i t s  ex p o r t  economy so 
as to  cope with  a new and l e s s  f a v o ra b le  s e t  o f  f a c t o r  growth r a t e s  and 
s a t i s f y  th e  s o c i a l  demands o f  a p o l i t i c a l l y  a r t i c u l a t e  populace .  The 
c r i t i c a l  even t  o f  t h e  e r a  was th e  f a i l u r e  t o  c o r r e c t  t h e  worsening 
f o r e i g n  exchange p o s i t i o n  a f t e r  1955. This  omiss ion f o r c e s  sev e re  r e ­
s t r i c t i o n s  on imports  and o t h e r  f o r e ig n  payments,  beginning  in  1961.
In t h e  1960-73 e r a ,  th e  n a t io n  s t r u g g l e d  to  escape from a new p e renn ia l  
f o r e ig n  exchange c r i s i s .  The economy, everywhere c o n s t r a in e d  by import
s h o r t a g e s ,  grew much l e s s  r a p i d l y ,  bu t  th e  p o s i t i o n  o f  th e  lowest  income
37groups d id  improve s u b s t a n t i a l l y . "
Thus, th e  fo l low ing  c onc lus ions  can be drawn. The f o r e ig n  exchange 
e a rn in g s  a r e  h e a v i ly  dependent  upon th e  t h r e e  major e x p o r t  c ro p s ,  a l though 
t h e  c o n t r i b u t i o n  to  th e  GNP o f  t h e s e  t h r e e  crops  has d ec reased  over  t im e .  
The d ec l in e d  world ex p o r t  p r i c e  has shown a g r e a t  c o r r e l a t i o n  with  BOT,
^ Economic and Socia l  Development o f  Ceylon (A Survey).  1926-54.
1955.
3®Central Bank of  Ceylon. Annual Report  1978. Colombo: 1979, p. 46. 
Snodgrass .  1974, op. c i t . , p.  119.
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Even when t h e r e  were i n c r e a s in g  p r i c e s  f o r  some ex p o r t  commodit ies ,  the  
economy could no t  ga in  high b e n e f i t s  p a r t l y  due to  ex t rem ely  high import 
p r i c e s  which en la rg ed  th e  import  b i l l  and p a r t l y  due to  th e  f a i l u r e  to  
in c r e a s e  th e  volume o f  e x p o r t s .
In th e  e a r l y  1960' s  where t h e  l ev e l  o f  f o r e ig n  exchange r e s e r y e s  
f e l l  to  a r a t h e r  low l e v e l ,  heavy import  r e s t r i c t i o n s  were imposed
by th e  government.  S ince  th e  m id -1 9 6 0 's ,  e x t e r n a l  a s s i s t a n c e  has become 
ex trem ely  im por tan t  in  su p p o r t in g  th e  c o u n t r y ' s  im por ts .  In th e  e a r l y  
1970 's ,  th e  n a t io n  s t r u g g le d  to  escape from a p e rp e tu a l  f o r e ig n  ex­
change c r i s i s .  During t h e  l a t e  1 9 7 0 ' s ,  r e l a x a t i o n  o f  import  r e s t r i c t i o n s  
along with  i n d u s t r i a l  reforms caused th e  import  e x p e n d i tu r e  to  r i s e  
r a p i d l y .  I t  i s  worthwhile  mentioning t h a t  th e  dependency o f  t h e  economy 
on a few commodites which a r e  p r i c e  e l a s t i c  in  demand and p r i c e  i n e l a s t i c  
in  supply  i s  a major problem f o r  the  economy. Future  p r o sp e c t s  o f  th e se  
major  crops  do n o t  appear  encourag ing ,  in  terms o f  p r ic e ,  due t o  p o s s i b l e  sup­
p ly  l i m i t a t i o n s  as  a r e s u l t  o f  environmenta l  c o n d i t i o n s .  For example, in ex­
p r e s s in g  th e  v a r io u s  views o f  th e  f u t u r e  o f  rubber  th e  Ceylon News s t a t e s ,  "A 
13% d e c l in e  in  S r i  Lanka 's  rubber  p roduc t ion  in  1980 t o g e t h e r  w ith  b leak  
p r o j e c t i o n s  o f  f u t u r e  performance in  th e  nex t  f i v e  y e a r s  i s  caus ing  the  
a u t h o r i t i e s  here g r e a t  c o n c e r n . . .  A m as te r  p lan  s tudy  o f  th e  w o r ld ' s  
n a tu ra l  rubber  p ro d u c t io n  done by the  Commonwealth Development Corpora t ion
in 1978 i n d i c a t e s  t h a t  by th e  middle o f  t h i s  decade S r i  Lanka 's  rubber
3 8w i l l  lo se  more bounce. '
I f  the  i n t e r s e c t o r a l  in f lu e n c e  o f  e x p o r t s  i s  p o s i t i v e  i t  i s  im portan t  
to  focus on i n c r e a s in g  n o n - t r a d i t i o n a l  e x p o r t s .  I f  t h e  i n t e r s e c t o r a l  
i n f lu e n c e  o f  imports  i s  p o s i t i v e  a focus  on i n c r e a s in g  inves tm ent  and 
in te rm e d ia te  goods would he d e s i r a h l e .
P o x / I n n  M o w ? 1 A u n i i ^ t .  f i .  1 9 8 1 .  D .  4 .
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Previous  Empirical  S tu d ie s  on Trade and Product ion
39Since th e  a g r i c u l t u r e  s e c t o r  c o n t r i b u t e s  about  30% o f  the  GDP 
in  Sr i  Lanka, th e  main emphasis o f  e a r l i e r  r e s e a r c h  was on e i t h e r  th e  
whole a g r i c u l t u r a l  s e c t o r  o r  th e  a g r i c u l t u r a l  e x p o r t  goods s e c t o r .  Three 
major  w o r k s ^  a r e  b r i e f l y  reviewed in  t h i s  s e c t i o n .  T h e i r  a ims,  method­
o l o g i e s ,  f i n d i n g s ,  im p l i c a t i o n s  and l i m i t a t i o n s  a r e  summarized.
The purpose o f  Rasaputram 's  s tudy  was to  i n v e s t i g a t e  th e  in f lu e n c e  
o f  f o r e ig n  t r a d e  on th e  le v e l  and growth o f  th e  n a t io n a l  income o f  Ceylon 
dur ing  th e  p e r io d  o f  1926-57. A f t e r  a d e s c r i p t i o n  o f  the  economic p ro ­
blems and th e  r e l a t i o n s h i p  o f  those  to  t r a d e  a c t i v i t i e s  in  Ceylon du r ing  
t h a t  p e r io d ,  Rasaputram d e r iv e s  th e  import and e x p o r t  f u n c t io n s  us ing 
s i n g l e  eq u a t io n  m u l t i p l e  r e g r e s s i o n  te ch n iq u e s  t o  s t a t i s t i c a l l y  v e r i f y  
h is  h y p o th e s i s .  Two s e p a r a t e  e q u a t io n s  were f i t t e d  to  t h e  two subper iods  
o f  1926-39 and 1946-57.
The f i n d i n g s  o f  th e  s tudy  in d i c a t e d  t h a t  f o r e ig n  incomes a r e  more 
i n f l u e n t i a l  than  th e  p r i c e  o f  goods in  th e  demand f o r  Cey lon 's  e x p o r t s .  
The import  demand f o r  food was i n e l a s t i c  t o  p r i c e  and income changes.
The i n e l a s t i c i t y  dec rease d  as  th e  economy a d j u s t e d  to  t h e se  p r i c e  and 
income changes a f t e r  a lag  o f  one y e a r .  The import demand f o r  manufac­
t u r e d  goods was e l a s t i c  both with  r e s p e c t  t o  p r i c e  and income.
39 Centra l  Bank o f  Ceylon. Annual Repor t  1 9 7 8 . Colombo: Centra l
Bank o f  Ceylon,  1979, p. 42.
40 W. Rasaputram. op. c i t . ;  Lim Youngil,  op. c i t . ;  N.L. S i r i s e n a .  
M u l t i s e c to r a l  Model o f  Produc t ion  f o r  Sri  Lanka, 1976.
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The p r e d i c t i o n  drawn f o r  t h e s e  f in d in g s  i s  t h a t  t h e r e  w i l l  no t  be 
any d i f f i c u l t y  in meeting e x p o r t  demand (b u t  no a t t em p ts  were made to  
p r e d i c t  t h e  leve l  o f  import  demands.) The major  p o l i c y  recommendations 
drawn from Rasaputram 's  f in d i n g s  a r e  t h a t  1) a b e t t e r  s to c k  f o r  a g r i c u l t u r ­
al e x p o r t  p roduc ts  should  be e s t a b l i s h e d ;  2) loans  from th e  I n t e r n a t i o n a l  
Monetary Fund (IMF) should  be sought  dur ing  d e p r e s s io n s ;  and 3) a s p e c ia l  
s t a b i l i z a t i o n  fund f o r  a g r i c u l t u r a l  e x p o r t  p roduc ts  should  be e s t a b l i s h e d .
The main l i m i t a t i o n  o f  t h i s  s tudy  i s  t h e  lack  o f  c o n s id e r a t i o n  o f  
th e  i n t e r r e l a t i o n s h i p  o f  o u tp u t s  and in p u t s  in  an o v e r a l l  s e n s e ,  which 
i s  v i t a l  f o r  an improved p o l i c y  recommendation. Although th e  t ime va­
r i a b l e  i s  taken  i n t o  c o n s id e r a t i o n  in  import  e x p o r t  f u n c t io n s  t h e r e  was 
no e f f o r t  made to  revea l  t h e  i n f lu e n c e  o r  r o l e  o f  endogenous technology .
The purpose o f  Y o u n g i l ' s  s tudy  (1965) was to  deduce th e  l a b o r  in p u t  
c o e f f i c i e n t  and th e  r e t u r n s  to  s c a l e  in  t h e  p roduc t ion  fu n c t io n s  in  d i f ­
f e r e n t  ex p o r t  i n d u s t r i e s  by us ing  a t ime s e r i e s  da ta  f o r  th e  p e r io d  o f  
1939-51. Youngil had employed th e  Cobb-Douglas p ro d u c t io n  f u n c t io n  
form to g e t h e r  w ith  th e  use  o f  OLS e s t im a t in g  te c h n iq u e  in deducing the  
v a lue  o f  th e  pa ram e te rs .
The f i n d i n g s  revea l  t h a t  i n c r e a s in g  r e t u r n s  to  s c a l e  (IRIS) e x i s t  
up to  a s i z e  o f  500 a c r e s  in  t h e  t e a  i n d u s t r y ,  w h i le  c o n s ta n t  r e t u r n s  
to  s c a l e  a r e  e x h i b i t e d  beyond t h a t  in  both th e  t e a  i n d u s t r y  and th e  rubber  
i n d u s t r y .  The c a p i t a l  l a b o r  r a t i o  in  th e  t e a  i n d u s t r y  i s  lower compared 
with  t h a t  in  th e  rubber  and coconut  i n d u s t r y .  A s imple  e x p o r t  m u l t i ­
p l i e r  i s  e s t im a te d  and i t  i n d i c a t e s  a magnitude o f  about  2 .5  f o r  th e  
p e r io d  1938-54. Y o u n g i l ' s  s tudy  concludes  t h a t  t h e 1 growth o f  p l a n t a ­
t i o n  i n d u s t r i e s  i n c r e a s e s  t h e  demand f o r  consumption goods and th e
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demand f o r  v a r io u s  a u x i l i a r y  s e r v i c e s .
The s tudy  does no t  o f f e r  e x p l i c i t  p o l i c y  i m p l i c a t i o n s .  A lso ,  Y ounq i l ' s  
s tudy  i s  mainly l i m i t e d  to  th e  t h r e e  e x p o r t  i n d u s t r i e s .  The in f lu e n c e  
o f  t h e  ex p o r t  s e c t o r  on t h e  o t h e r  s e c t o r s  and th e  p o s s i b l e  i n t e r r e l a ­
t i o n s h i p  between v a r io u s  in p u t s  and o u tp u t s  a r e  no t  e s t im a ted  by 
an a p p r o p r i a t e  t e c h n iq u e .
The purpose  o f  S i r i s e n a ' s  (1976) s tudy  was t o  use economic a n a l y s i s  
in  p ro d u c t io n  p lan n in g .  The r e s e a r c h  tech n iq u e  involved  th e  use o f  an i n ­
put  o u tp u t  t ech n iq u e  in  p r e s e n t i n g  th e  s o c i a l  acc o u n ts ,  th e  use o f  l i n e a r  
programming in  examining th e  r e so u rc e  u t i l i z a t i o n  problems o f  t h e  dry zone 
and wet zone in  Sr i  Lanka and th e  a n a l y s i s  o f  i n t e r s e c t o r a l  r e l a t i o n ­
s h ip s .
S i g n i f i c a n t  c o n c lu s io n s  drawn in c lu d e :
a)  A recommendation o f  a r e s t r u c t u r i n g  o f  t h e  i n s t i t u t i o n a l  frame­
work.
b) The need o f  t r a i n e d  personnel  a t  v a r io u s  l e v e l s  o f  p lan adm in is ­
t r a t i o n .
c)  The use o f  l a b o r  i n t e n s i v e  methods o f  p roduc t ion  in  t h e  a g r i ­
c u l t u r a l  s e c t o r .
d) The promotion o f  t h e  a g r i c u l t u r a l  p ro ce ss in g  and o f  th e  in p u t  
supply  s e c t o r s  f o r  BOP problems.
This  s tudy  l i m i t s  i t s e l f  t o  t h e  a g r i c u l t u r a l  s e c t o r .  The o v e r a l l  
r e l a t i o n s h i p  between in p u t  and o u tp u t  in  t h e  whole economy i s  g iven l e s s  
p r i o r i t y  .
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As th e  r e a d e r  may n o t i c e ,  a l l  th e  above mentioned em pir ica l  works 
were l im i t e d  to  th e  a g r i c u l t u r a l  s e c t o r .  This i s  p a r t l y  due to  th e  lack  
o f  in p u t  d a ta  in th e  o v e r a l l  sense  and p a r t l y  due to  th e  a g r i c u l t u r a l  
s e c t o r ' s  (both  f o r e ig n  and domest ic )  s i g n i f i c a n t  r o l e  in  t h e  economy.
The importance o f  f i l l i n g  t h e  gap in  a model which c o n s id e r s  t h e  o v e r ­
a l l  economy i s  obvious  and t h i s  s tudy  w i l l  t r y  t o  f i l l  t h a t  gap.
A lso ,  s in c e  t h e  e s t im a t io n  o f  demand f o r  imports  and supply  o f  
e xpor ts  and t h e  i n t e r r e l a t i o n  o f  ex p o r t s  and imports  w i th  o t h e r  in p u ts  
and o u tp u ts  have a s i g n i f i c a n t  r o l e  in  t h e  S r i  Lankan economy, a s p e c ia l  
emphasis w i l l  be pu t  on reviewing th e  l i t e r a t u r e  invo lv ing  demand f o r  
imports  and supply  o f  e x p o r t s .
R e l i a b i l i t y  o f  In formation
Because very  im p o r tan t  in fo rm at ion  about  th e  economy can be ga th e red
from n a t io n a l  income e s t im a te s  and o t h e r  s t a t i s t i c s ,  t h e r e  has been a
g r e a t  deal  o f  a t t e n t i o n  pa id  to  such e s t im a te s  in  t h e  fo rm u la t io n  o f
government p o l i c y ,  here  as well  as in  o t h e r  c o u n t r i e s ,  d e s p i t e  t h e  l i -
41m i t a t i o n s  o f  such d a t a .  Although th e  purpose o f  p r e p a r in g  t h e s e  s t a ­
t i s t i c s  in  any economy i s  to  p rov ide  a c l e a r  and a c c u r a t e  view o f  r e l e ­
van t  s e c t o r s  in every a s p e c t  of  t h e  economy, i t  i s  p r a c t i c a l l y  im poss ib le  
t o  p rov ide  p e r f e c t  q u a n t i t a t i v e  d a t a .  This  i s  t r u e  in h igh ly  advanced 
c o u n t r i e s  as  wel l  as in l e s s  developed c o u n t r i e s  . I t  i s  a l s o  t r u e  
t h a t  s t a t i s t i c a l ,  da ta  i s  r e v i s e d  a t  l a t e r  d a te s  when r e l a t i v e l y  more 
a c c u r a t e  d a ta  i s  a v a i l a b l e  an d /o r  when more a c c u r a t e  s c i e n t i f i c  methods 
a r e  d i sc o v e red .  G e n e ra l ly ,  when a c o n s id e ra b l e  amount o f  people  in 
a monetary economy a re  unemployed, n a t io n a l  accoun ts  and d a ta  a r e  p a r ­
t i c u l a r l y  s u s p e c t .
4 1 Morris D. Morr is ,  op. c i t . pp. 7-10.
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But in d i s c u s s in g  th e  r e l i a b i l i t y  of  s t a t i s t i c a l  d a t a ,  Snodgrass ,  D. 
(1966)42 g ives  th e  fo l low ing  argument t h a t  th e  economic s t a t i s t i c s  
o f  Ceylon must rank as one o f  th e  most complete  and a c c u r a t e  in  the
world f o r  a coun try  o f  such low PCI:
1) The t r a d i t i o n  o f  a d m i n i s t r a t i v e  e f f i c i e n c y  which B r i t i s h  c o lo n ia l  
r a l e  e s t a b l i s h e d .
2) The high s ta n d a rd  o f  l i t e r a c y  in  th e  economy.
3) The smal lness  o f  t h e  economy in  terms o f  a r e a  and p o p u la t io n .
4) The t r a n s p o r t a t i o n  and communication f a c i l i t i e s  which mainly 
have been c r e a t e d  by e a r l i e r  development o f  e x p o r t  a g r i c u l t u r e .
5) The s i m p l i c i t y  o f  t h e  economic s t r u c t u r e .
6 ) The high c o n t r i b u t i o n  o f  o rgan ized  e x p o r t  s e c t o r  to  t h e  GNP. 
Keeping in mind th e  l i m i t a t i o n  o f  any s t a t i s t i c a l  d a t a ,  t h e  e s t im a te s  
used h e re  a r e  cons ide red  th e  b e s t  p o s s i b l e  a v a i l a b l e  d a ta  a t  t h e  moment.
Summary o f  Problem and O b jec t iv e
Immediate i n c r e a s e  in  growth r a t e  and th e  f u l f i l l m e n t  o f  b a s ic  needs
have been th e  main focus o f  th e  economy s in c e  1948. There have been 
many s tu d i e s  and p o l i c y  concerns  on th e  e x i s t i n g  problems over  a pe r iod
o f  t ime.  Through n a t io n a l  p lann ing  systems many p o l i c i e s  were a c t i v a t e d .
As problems became a p p a ren t  a l t e r n a t e  p o l i c i e s  were employed. The o v e r ­
a l l  t r e n d  o f  t h e  BOT, GNP, and PCI, in  r e a l  t e rm s ,  has n o t  been s i g n i f i ­
c a n t ly  changed. The problems o f  over  po p u la t io n  and a co n t in u o u s ly  i n ­
c r ea s in g  budget  d e f i c i t  only  made th e  s i t u a t i o n  worse .  I n c rea s in g  p u b l i c  
d eb t  and th e  overdependence on e x te rn a l  borrowings have shown t h a t  the
42D. Snodgrass ,  op. c i t . p. 300.
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e f f o r t  to  become s e l f - r e l i a n t  has no t  y e t  been ach ieved .  S e l f - r e l i a n c e
does no t  imply a s e l f - s u f f i c i e n t  n a t io n a l  economy. R a th e r ,  s e l f - r e l i a n c e
im pl ies  n a t io n a l  c o n t ro l  of  th e  economy, d i v e r s i f i c a t i o n  o f  fo r e ig n
t i e s  and t r a d e  t o  reduce th e  dependence on a s i n g l e  coun t ry  o r
p ro d u c t ,  and reduced dependence on f o r e ig n  inves tm en t  and e x t e r n a l  
43a s s i s t a n c e .
In t h e  l a t e  1970 's  new types  o f  reforms (FTZ, AMP, e t c . )  where 
under taken .  I t  i s  somewhat e a r l y  to  a p p r a i s e  t h e  r e s u l t s  o f  t h e s e  f o r  
th e  economy. One o f  t h e  main d e f i c i t s  o f  former s t u d i e s  and p o l i c y  
concerns  was th e  l ack  o f  c o n s id e r a t i o n  o f  t h e  o v e r a l l  impact o f  changes 
in  in d iv id u a l  in p u t  o r  o u tp u t  on each o t h e r ,  s im u l t a n e o u s ly ,  s in c e  any 
in c r e a s e  or  d ec rea se  in  any one in p u t  o r  o u tp u t  w i l l  i n f l u e n c e  o t h e r  
inpu ts  and o u tp u t s .  D e sp i te  t e c h n ic a l  d i f f i c u l t i e s  (such as d e f in in g  
underemployment) in b u i ld in g  employment (primary in p u t )  d a ta  in th e  o v e r ­
a l l  economy, t h i s  s tu d y  has made a major  e f f o r t  to  b u i ld  a c c u r a t e  d a t a .  
Q u a n t i t a t i v e  measurement o f  c a p i t a l  (pr imary  in p u t )  d a ta  i s  e s s e n t i a l  
t o  t h i s  s tu d y ,  thus  such d a ta  was a l s o  compiled. Employment and c a p i t a l  
da ta  i s  tremendously im p o r tan t  f o r  f u t u r e  r e s e a r c h e r s ,  both in i t s  im­
provement and u t i l i z a t i o n .  (The b u i ld in g  o f  an index o f  s e l f - r e l i a n c e  
i s  o f  major importance t o  developing  c o u n t r i e s  bu t  w i l l  not  be covered 
h e r e ) .
This s tudy seeks  t o  develop and to  apply  a new method o f  viewing 
the  problems noted above.  S p e c i f i c a l l y ,  t h e  o b j e c t i v e  i s  t o  develop a 
m u l t i - i n p u t  m u l t i - o u t p u t  model o f  t h e  Sr i  Lankan economy and to
4 3 D.. Morawetz. op. c i t . ,  1980, p.  348.
2 7
i n v e s t i g a t e  th e  i n p u t  o u tp u t  r e l a t i o n s h i p  f o r  the  pe r iod  o f  1958-78.
The two primary f a c t o r  i n p u t s ,  c a p i t a l  and la b o r  and th e  consumption i n ­
ves tm ent  o u tp u ts  a r e  i n t e g r a t e d  t o g e t h e r  a long with imports  and ex p o r t s  
t o  form a model f o r  t h i s  economy. This model w i l l  a l low  f o r  both  o u tp u t  
and in p u t  augmenting t e c h n o lo g ic a l  changes in  t h e  m u l t i - i n p u t ,  m u l t i -  
ou tp u t  framework.
CHAPTER I I I .
EARLIER MODELS. SHOWING THE DEMAND FOR 
IMPORTS AND THE SUPPLY OF EXPORTS
Cons ider ing  t h e  b a s ic  s i m i l a r i t i e s  in  model s p e c i f i c a t i o n s ,  e s t im a ­
t i o n  t e c h n iq u e s ,  and f u n c t io n a l  forms p rev ious  works can be d iv id e d  i n t o  two 
groups:  I )  T r a d i t i o n a l  Approach; 2) Modern Approach.
T r a d i t i o n a l  Approach
The em p i r ica l  s t u d i e s  which have e s t im a te d  th e  import  and e x p o r t  
f u n c t io n s  have b a s i c a l l y  focused  on t h r e e  i s s u e s :  e s t i m a t i o n  o f  p r i c e
e l a s t i c i t y ,  e s t i m a t i o n  o f  income e l a s t i c i t y ,  and e s t i m a t i o n  o f  e l a s t i c i t y  
o f  s u b s t i t u t i o n .
In many e m p i r ic a l  s t u d i e s  th e  importance o f  p r i c e  e l a s t i c i t y  o f  
ex p o r t s  and imports  has t r a d i t i o n a l l y  taken  p r i o r i t y .  The commonly used 
formula  was t h e  p e rc e n ta g e  change in  q u a n t i t i e s  d iv id e d  by th e  pe rcen tag e  
change in  p r i c e :
8q 9p
where
q = th e  q u a n t i t y  o f  imports  o r  e xpor ts
p = th e  p r i c e  o f  im por ts  o r  e x p o r t s
ep = the  p r i c e  e l a s t i c i t y  o f  demand o r  supply
N e v e r th e le s s ,  t h e  r o l e  o f  income e l a s t i c i t i e s  i s  o f  s i m i l a r  importance in
e s t i m a t i n g  t h e  t r a d e  b a lan ce .





ny = th e  income e l a s t i c i t y
On t h e o r e t i c a l  g rounds ,  a r e l a t i v e l y  high p r i c e  e l a s t i c i t y  in  i n t e r ­
n a t io n a l  t r a d e  i s  presumed; however t h i s  high p r i c e  e l a s t i c i t y  has not  
very o f te n  been shown by time s e r i e s  em p i r ica l  s t u d i e s .  There has been an 
a t t e m p t  t o  sea rch  f o r  an a l t e r n a t i v e  (Learner, E.E. and S t e r n ,  1970).
As a r e s u l t ,  many s t u d i e s  have used e l a s t i c i t y  o f  s u b s t i t u t i o n ,  which 
measures  t h e  percen tage  change in  r e l a t i v e  q u a n t i t i e s  demanded d iv id ed  
by th e  p e rcen tage  change in  r e l a t i v e  p r i c e s :
where and q2 a r e  e i t h e r  two e x p o r t  goods competing with  each o t h e r  in 
t h e  world market  o r  they  a r e  two import  goods competing with  each o t h e r  
coming from two sources  in t h e  economy in  q u e s t i o n .  The p a r t i a l  d e r i v a t i v e  
su ppor ts  t h e  economic assumption o f  c e t e r i s  p a r i b u s . I f  q^ and q2 a r e  
a b s o lu t e  complements,  th e  e l a s t i c i t y  of  s u b s t i t u t i o n  i s  zero  o r  n eg a t iv e  and i f  q^ 
and q2 a r e  p e r f e c t  s u b s t i t u t e s  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  i s  i n f i n i t e .
Under t h e  assumption o f  c o n s ta n t  e l a s t i c i t y ,  in  many em p i r ica l  
s t u d i e s  t h e  fo l lo w in g  r e g r e s s i o n  form i s  used in  measuring th e  e l a s t i c i t y  
o f  s u b s t i t u t i o n :
There has been much l i t e r a t u r e  on th e  t h e o r e t i c a l  founda t ion  o f  ( 3 . 1 ) .  
The s tudy  by Learner and S t e r n ,  1970, i s  an example.
% ( n / n  \  a f n / n  \
( 3 .1 )
E l a s t i c i t y  o f  s u b s t i t u t i o n  measured by (3 .1 )  r e l i e d  upon th e  assump­
t i o n s :
i )  The a l g e b r a i c  sum o f  c ro s s  and d i r e c t  e l a s t i c i t i e s  o f  demand 
( in  th e  case  o f  import  demand) f o r  th e  two commodities must 
be e q u a l .
i i )  The income and any o t h e r  p r i c e  e l a s t i c i t i e s  o f  demand f o r  the  
two commodities must be e q u a l .
The e s t i m a t e  o f  th e  e l a s t i c i t y  o f  s u b s t i t u t i o n  in eq u a t io n  3.1 can be 
j u s t i f i e d  on ly  when th e  c o e f f i c i e n t s  o f  income and o t h e r  p r i c e s  a r e  z e ro .  
Thus, b e fo re  us ing  the  conven t iona l  formula o f  e l a s t i c i t y  o f  s u b s t i t u t i o n  one 
must impose a p r i o r i  assumptions  t h a t  th e  c o e f f i c i e n t  o f  income as wel l  as 
t h a t  o f  o t h e r  p r i c e s  i s  equal t o  z e ro .
Several f u n c t io n a l  forms and model s p e c i f i c a t i o n s  have been used to  
e s t im a te  import and e x p o r t  f u n c t i o n s .  Many s t u d i e s  use e i t h e r :
i )  a model which i s  l i n e a r  in  t h e  param eters  as well  as  in  th e  
v a r i a b l e s  or
i i )  a model which i s  l i n e a r  in  parameters  bu t  no t  in  v a r i a b l e s .
Very o f te n  the  f i r s t  type  o f  model appeared in  th e  fo l low ing  form ( in  
t h e  case  o f  im p o r t s ) :
Y PM
M = a + b p + c p— + v -------------------  (3 .2 )
The second type appeared as :
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where
M = imports  a t  c o n s t a n t  p r i c e  
Pq= th e  p r i c e  l ev e l  o f  o t h e r  goods 
P^= th e  p r i c e  l ev e l  o f  imports
X. = th e  r e a l  income 
PD
v ,  u= th e  s t o c h a s t i c  e r r o r  terms
b, c= the  income and p r i c e  c o e f f i c i e n t s
8 = t h e  income e l a s t i c i t y  o f  import demand 
y = th e  p r i c e  e l a s t i c i t y  o f  import demand 
A ccord ing ly ,  t h e  same fu n c t io n a l  forms had been a l s o  used in  e s t im a t in g  
the  ex p o r t  f u n c t io n .
The choice  o f  us ing  th e  fu n c t io n a l  form in  em pir ica l  s t u d i e s  b a s i c a l l y  
depends on th e  economic c h a r a c t e r i s t i c  o f  each form. There a r e  s e ­
vera l  b a s i c  d i f f e r e n c e s  between (3 .2 )  and (3 .3 )  in  t h e  case  o f  import
demand. Equation (3 .3 )  g iv es  c o n s ta n t  e l a s t i c i t i e s  o f  demand w i th  r e s p e c t  
to  p r i c e  and income. In ( 3 . 3 ) ,  3 shows how much a p e rcen tag e  change in  rea  
income w i l l  a f f e c t  the  pe rcen tag e  change in  th e  demand o f  imports  but  
in  C3.2) b shows a b s o lu te  changes r a t h e r  than r e l a t i v e  changes. In
(3 .2 )  th e  shape o f  t h e  fu n c t io n  remains  th e  same as  t h e  demand curve 
s h i f t s  i t s  p o s i t i o n  over  t im e ,  bu t  in  (3 .3 )  the  e l a s t i c i t y  remains th e  
same over  t ime.
Often in t r a d i t i o n a l  s t u d i e s  o r d in a ry  l e a s t  squares  (OLS) have 
been used as  th e  e s t i m a t i o n  te c h n iq u e ,  due to  i t s  s i m p l i c i t y .
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Rasaputram,  W. (1964) in e s t im a t in g  demand f o r  e x p o r t s  in  th e  Sri  
Lankan economy f o r  th e  pe r io d  1927-57 used th e  a r i t h m e t i c  form (non- 
lo g a r i th m ic )  in t h e  s p e c i f i c a t i o n  o f  X = F(Y, Px/ P c > t ,  u ) .  The v a r i a b l e s  
used were an index o f  e x p o r t s  (X), r e a l  income index o f  c h i e f  customers 
(Y), p r i c e  index o f  Ceylonese ex p o r t s  (Bx ) , index o f  p r i c e s  o f  com­
p e t i t o r s  (Pc )» t ime ( t ) ,  and t h e  random d i s t u r b a n c e  ( u ) .  Due to  th e  
high i n t e r c o r r e l a t i o n  between income and p r i c e s  t h e  model was r e s p e c i ­
f i e d  as
X = F(Y, t ,  u)
The em p i r ica l  r e s u l t s  showed t h a t  a u n i t  r i s e  in  th e  index o f  c u s to m e r ' s  
income w i l l  cause t h e  index o f  e x p o r t s  o f  Ceylon to  expand by .89 u n i t s .
The t r e n d  ( t )  c o e f f i c i e n t  i n d i c a t e d  a growing demand f o r  e x p o r t s  a p a r t  from 
v a r i a t i o n s  due to  income which was 5.46 in  a b s o lu t e  te rm s .
In e s t im a t in g  demand f o r  imports  t h e  model has been s p e c i f i e d  as 
M = F(Y, Pm/ P g , x ,  t ,  u) 
where t h e  v a r i a b l e s  were index o f  t o t a l  imports  (M). index o f  r e a l  
income (Y),  index o f  r e l a t i v e  p r i c e s  (Pm/Pg)  which was an import p r i c e
index d iv id ed  by an index o f  c o s t  o f  l i v i n g ,  ( t )  t h e  t im e ,  and index
o f  terms o f  t r a d e  ( x ) ,  and a d i s tu r b a n c e  term (u ) .  For the  p e r io d  
1926-39 th e  r e s u l t s  showed t h a t  t h e  in f lu e n c e  o f  p r i c e  on th e  volume 
o f  imports  i s  - . 0 5 .  The income c o e f f i c i e n t  was .76.  The c o e f f i c i e n t  
o f  terms o f  t r a d e  was - . 6 4 .  The t ime f a c t o r  accounted f o r  4 .18 u n i t s
o f  imports  pe r  annum.
In e s t im a t in g  th e  p r i c e  and income e l a s t i c i t i e s  Houthakker,  H.S. 
and Magee, S .P .  (1969) used th e  log l i n e a r  model and OLS tech n iq u e .
They have u t i l i z e d  GNP as  th e  income v a r i a b l e  and th e  w holesa le  p r i c e  
as th e  domest ic  p r i c e  v a r i a b l e .  (The r e s u l t s  a r e  no t  r e p o r t ed  here
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s in c e  t h i s  i s  a comparat ive  s tudy  o f  26 c o u n t r i e s . )
Da Costa ( 1 9 6 5 - 6 6 ) ^  made an a t t e m p t  to  e s t im a te  th e  magnitude
of  th e  e l a s t i c i t i e s  o f  demand f o r  Indian  ex p o r t s  both with r e s p e c t  to
p r i c e  and income. These e l a s t i c i t i e s  were e s t im a te d  a t  t h r e e  l e v e l s :
a )  in  terms o f  ag g re g a te  e x p o r t s ,
b) in  terms o f  i n d iv id u a l  e x p o r t s ,  and
c)  in  terms o f  coun tryw ise  e x p o r t s .
This  s tudy  covered th e  pe r io d  1953-62. The m u l t i p l e  l i n e a r  r e g r e s ­
s io n  eq u a t io n  was o f  t h e  type
Xj = a x + a 2X2 + a 3X3
where
X  ^ = t h e  e x p o r t  q u a n t i t y
X2 = t h e  e x p o r t  p r i c e
X3 = r e a l  income o r  i n d u s t r i a l  a c t i v i t y  abroad.
Ordinary  l e a s t  squares  was used to  e s t i m a t e  th e  p a ram e te rs .
The f i n d i n g s  were t h a t  t h e  average e l a s t i c i t i e s  o f  demand f o r  e x p o r t s  
with  r e s p e c t  to  e x p o r t  p r i c e  was found to  be - . 4 3  and with  r e s p e c t  to  
world r ea l  income i t  was + .2 1 .  Da Costa a l s o  found th e  o v e r a l l  e l a s t i c i ­
t i e s  o f  demand f o r  ex p o r t s  w ith  r e s p e c t  t o  p r i c e  and income by e s t im a t in g  
th e  e l a s t i c i t i e s  f o r  t h e  i n d iv id u a l  commodities and then  a g g re g a t in g  them 
by a s s ig n in g  w e ig h t s .  These weigh ts  were in  p ro p o r t io n  to  t h e  importance 
o f  t h e  e x p o r t  i tems in  t o t a l  Indian  ex p o r t  t r a d e .  The average  weighted 
e l a s t i c i t y  o f  demand w i th  r e s p e c t  to  ex p o r t  p r i c e  was found to  be - . 4 4  
and t h a t  with  r e s p e c t  to  income was .58 .  He had e s t im a te d  th e  e l a s t i c i t y  
o f  demand f o r  Indian  e x p o r t s  world-wide and co u n t ry  by c o u n t ry .  Again th e
44 G.C. Da Costa .  " E l a s t i c i t y  o f  Demand f o r  Indian  Exports  —  An 
Empirical  I n v e s t i g a t i o n , "  Indian Economic J o u r n a l . V. 13, 1965-66 ,pp. 41-54.
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e l a s t i c i t i e s  were weighted and th e  weights  were in p ro p o r t io n  to  th e  
value  o f  th e  r e s p e c t i v e  e x p o r t  i tems o f  t h e  cou n t ry .  In t h i s  way, i t  
was found t h a t  t h e  o v e r a l l  p r i c e  e l a s t i c i t y  of  demand f o r  ex p o r t s  was 
- . 2  and th e  o v e r a l l  income e l a s t i c i t y  was .54.
This s tudy  was extended to  f i n d  th e  e l a s t i c i t y  o f  s u b s t i t u t i o n .  
The formula used was
where X^and X£ were t h e  e x p o r t  q u a n t i t i e s  o f  Ind ian  and c o m p e t i to r s '  
p r o d u c t s ,  r e s p e c t i v e l y  and where and ?2 were t h e i r  r e s p e c t i v e  ex p o r t  
p r i c e s .
I t  was assumed t h a t
Taking logar i thm s  o f  th e  two s id e s  o r  l i n e a r  r e l a t i o n s  o f  th e  form o b ta in ed :
X1 pl
log(^~)  = log A + 3 log(lT')
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The em pir ica l  f i n d i n g s  i n d i c a t e d  t h a t  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n
was f a i r l y  high f o r  key e x p o r t s  ( t o t a l  o f  15 e x p o r t  i tems were c o n s id e re d ) .
Indian and Ceylonese (S r i  Lankan) t e a  appeared as s u b s t i t u t e s  ( -1 .1 7 )
w hi le  Indonesian  t e a  appeared as compliments (+0 .2 0 ) .
45In h i s  t ime s e r i e s  s tu d y ,  Z e ld e r ,  R.E. (1958) , e s t im a te d  t h i r t y -
n ine  e l a s t i c i t i e s  o f  s u b s t i t u t i o n  between th e  United S t a t e s '  and th e  
United Kingdom's e x p o r t s  o f  manufactured commodities f o r  t h e  p e r io d  1921- 
1938. He has used th e  e q u a t io n  ( 3 . 1 ) .  Except f o r  two commodities ,  a l l
4 5 R.E. Z e ld e r .  "Es t im ates  o f  E l a s t i c i t i e s  o f  Demand f o r  Exports of  
t h e  United Kingdom and t h e  United S t a t e s ,  1921-38,"  Manchester S choo l .
Vol.  XXVI, January  1958, p.  36.
where 3 i s  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n .
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th e  o t h e r  goods showed th e  c o r r e c t  s ig n s  and va lues  ranging from - 0 .0 8  
f o r  co t to n  yarn  to  - 5 .5 2  f o r  m o to rcyc le s .  Among th o se  e l a s t i c i t y  of  
s u b s t i t u t i o n s  which showed th e  c o r r e c t  s i g n s ,  excep t  f o r  f o u r  commodit ies,  
a l l  were g r e a t e r  than  1 in a b s o lu t e  v a lu e .  Z e l d e r ' s  (1958) conc lus ion  
which was based on th e s e  em p i r ic a l  f i n d i n g s  was t h a t  r e l a t i v e  p r i c e s  ■ 
e x e r c i s e d  an im p o r tan t  i n f l u e n c e  on th e  ex p o r t  performance o f  th e  com­
p e t in g  c o u n t r i e s .
S t e r n ,  R.M. (1962)^6 posed q u e s t io n s  on th e  t h e o r e t i c a l  v a l i d i t y  
o f  th o se  r e l a t i v e  p r i c e  changes u t i l i z e d  in em pir ica l  s t u d i e s  o f  th e  
e s t im a t io n s  o f  e l a s t i c i t y  o f  s u b s t i t u t i o n  in  t h e  i n t e r n a t i o n a l  t r a d e  o f  
competing c o u n t r i e s .  The meaningful  ness  o f  t h e  p r i c e  o b s e rv a t io n s  used 
in Z e l d e r ' s ,  R.E. (1958) s tudy  was e v a lu a ted  by S t e r n ,  R.M. (1962).
S t e r n ' s  conc lus ion  was t h a t  t h e  p r i c e  o b s e rv a t io n  used in t r a d i t i o n a l  
em p i r ica l  s t u d i e s  have no e x p la n a to ry  s i g n i f i c a n c e  and t h e r e  i s  no 
reason  t o  b e l i e v e  t h a t  t h e s e  p r i c e s  e x a c t l y  show th e  p r i c e  d i f f e r e n t i a l s  
which a r e  r e s p o n s i b l e  f o r  t h e  changes in  ex p o r t  market s h a r e s .  S t e r n ' s  
con c lu s io n  about  th e  p r i c e s  used in Z e l d e r ' s  s tu d y  (1958) was t h a t  th e  
p r i c e  d a t a  r e f l e c t  th e  outcome o f  t h e  o p e r a t i o n  o f  market f o r c e s ,  bu t  
do no t  rev ea l  t h e  impact o f  p r i c e  d i f f e r e n t i a l s  which s e t  t h e s e  f o r c e s  i n to  
motion and which a r e  r e q u i r e d  to  compute t h e  behav io r  o f  e l a s t i c i t y  o f  
s u b s t i t u t i o n  over  t ime.
K re in in ,  E.M. (1967) e s t im a ted  th e  e l a s t i c i t y  o f  s u b s t i t u t i o n  in 
i n t e r n a t i o n a l  t r a d e  and th e  import demand e l a s t i c i t i e s  f o r  s e v e ra l  i n ­
d u s t r i a l  c o u n t r i e s  with  p a r t i c u l a r  a t t e n t i o n  to  t h r e e  groups o f  manu­
f a c t u r e r s :  chem ica ls ,  machinery and t r a n s p o r t  equipment.
AC
R.M. S te rn  and E l l i o t t ,  Z. "The Theory and Measurement o f  
E l a s t i c i t y  o f  S u b s t i t u t i o n  and I n t e r n a t i o n a l  T rade ."  KYKLQS, XV 1962, 
p. 583.
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In f in d in g  th e  e l a s t i c i t i e s  o f  s u b s t i t u t i o n s  Kreinin u t i l i z e d  ten  
i n d u s t r i a l  c o m p e t i to r s '  i n d i c e s  o f  p r i c e s  f o r  th e  p e r io d  o f  1955-57.
The changes in  th e  volume o f  ex p o r t s  in  t h e  c o u n t r i e s ' s  c o m p e t i t iv e  
market  a t t r i b u t a b l e  to  r e l a t i v e  p r i c e  changes were e s t a b l i s h e d .  The 
em pir ica l  f in d in g s  o f  t h e  e l a s t i c i t i e s  o f  s u b s t i t u t i o n s  were: chemicals
- 1 . 6 ;  machinery and t r a n s p o r t  equipment - 1 .7 2 ;  o t h e r  m anufac tu re rs  - 4 .5 0 ;  
and a l l  m anufac turers  - 2 . 6 .
In e s t im a t in g  th e  import  demand f o r  th e  pe r iod  1954-64 in the  
United S t a t e s  economy, K re in in ,  E.M. (1967) r e g re s s e d  th e  eq u a t io n  ( 3 . 3 ) ,  
where t h e  dependent v a r i a b l e  was th e  volume o f  import  index and th e  ex­
p l a n a to ry  v a r i a b l e s  were r e a l  GNP and th e  r a t i o  o f  th e  import  p r i c e  index 
t o  th e  domest ic  w holesa le  p r i c e  index .  All th e  v a r i a b l e s  were taken  in 
l o g a r i th m ic  form. The em p i r ic a l  f i n d i n g s  showed t h a t  th e  income and p r i c e  
e l a s t i c i t i e s  o f  demand f o r  imports  were: f o r  t h e  subgroup o f  canned food­
s t u f f s ,  .37 and - . 3 4 ,  r e s p e c t i v e l y ; t h a t  f o r  manufactured f o o d s t u f f s ,
.58 and -1 .2 9  r e s p e c t i v e l y ;  t h a t  f o r  s e m i-m a n u fa c tu re r s ' goods,  1.16 and 
- 0 .3 9  r e s p e c t i v e l y ;  t h a t  f o r  f i n i s h e d  m a n u fa c tu re r s ,  2 .34  and -4 .7 1 ;  
and f o r  a l l  commodities ,  1.27 and - 1 .1 0  r e s p e c t i v e l y .
Although widely  used ,  t h e r e  a r e  s e v e ra l  l i m i t a t i o n s  to  t h e  t r a d i t i o n a l  
approach.  In h is  well-known p a p e r ,  O r c u t t  (1950) i d e n t i f i e s  f i v e  o b j e c ­
t i o n s  to  th e  t r a d i t i o n a l  approach as fo l lo w s :
1. The e s t im a te d  p r i c e  e l a s t i c i t y  o f  demand f o r  imports  w i l l  be 
a combinat ion o f  th e  n e g a t iv e  demand and th e  p o s i t i v e  supply  p r i c e  e l a s ­
t i c i t i e s  when a country  has an upward s lo p in g  supply  cu rv e ,  i . e .  th e  
demand e l a s t i c i t y  w i l l  b e b i a s e d  toward ze ro .  A s h i f t  in  th e  demand 
schedu le  would in f lu e n c e  bo th  th e  observed p r i c e  and q u a n t i t y .  Thus 
th e  e r r o r  term o f  t h e  demand equa t ion  i s  no t  independent  o f  t h e  p r i c e
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v a r i a b l e  nor of  the  q u a n t i t y  o f  im p o r ts ,  and t h i s  v i o l a t e s  the  assumptions  
o f  the  OLS method.
2. I f  lags  a r e  no t  used ,  the  e s t im a t io n  o f  e l a s t i c i t i e s  a r e  s h o r t  
run r a t h e r  than  long ru n ,  i . e .  the  e s t im a ted  e l a s t i c i t i e s  r e f l e c t s  the  
a d ju s tm en t  which occurs  w i th in  one p e r io d  on ly .
3. Unless th e  p r i c e  and income v a r i a b l e s  a r e  measured w i th o u t  e r r o r  
the  l e a s t  square  e s t i m a t e  o f  t h e  p r i c e  e l a s t i c i t y  o f  import  w i l l  be b ia se d  
toward zero .
4. Because h i s t o r i c a l  p r i c e  changes a r e  l a r g e s t  f o r  goods w ith  low 
p r i c e  e l a s t i c i t i e s ,  t h e  change in  th e  a g g reg a te  p r i c e  index i s  mainly due 
t o  goods with  low e l a s t i c i t i e s  and appears  w i th  small q u a n t i t y  changes. 
This c r e a t e s  e r r o r s  due to  a g g re g a t io n .
5. Because o f  the  v a r io u s  cos tswhich could be involved  in  changing 
supply  s o u rc e s ,  t h e  p r i c e  e l a s t i c i t y  o f  th e  demand f o r  imports  and o f  the  
demand f o r  ex p o r t s  could  be s m a l l e r  f o r  small p r i c e  changes than  f o r  l a r g e r  
p r i c e  changes.  T h e re fo re ,  th e  use o f  a s in g l e  p r i c e  e l a s t i c i t y  as in h e r e n t  
in  an aggrega te  approach i s  a l i m i t a t i o n .
In h is  s tu d y ,  Heien,  D. (1969)^7 focused on th e  o b j e c t io n s  r a i s e d  
by O rc u t t  on OLS e s t im a te s  o f  p r i c e  e l a s t i c i t y  o f  demand f o r  imports  and 
on the  hypo thes is  t h a t  t h e  d i s e q u i l i b r i u m  in  t h e  1930 's  caused s t r u c t u r a l  
i n s t a b i l i t y .  This s t r u c t u r a l  i n s t a b i l i t y  meant t h a t  i t  i s  im poss ib le  to  
g e t  r e l i a b l e  e s t im a te s  o f  demand r e l a t i o n s .
47Heien, Dale M. " S t r u c t u r a l  S t a b i l i t y  and th e  Es t im a t ion  o f  I n t e r ­
n a t io n a l  Import P r ic e  E l a s t i c i t i e s , "  Kyklos. Vol. 21,  1968, pp. 695-712.
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In t h i s  s tu d y ,  annual d a ta  from th e  postwar pe r iod  was used to  e s t i ­
mate agg reg a te  import f u n c t io n s  f o r  e leven  i n d u s t r i a l l y  advanced c o u n t r i e s .
The remedies proposed to  c o r r e c t  f o r  O r c u t t ' s  o b j e c t i o n s  fo l lowed  from
48th e  a n a l y s i s  g iven  by P r a i s ,  S . J .  (1962) . Among o t h e r  d i f f i c u l t i e s ,  the
problem o f  s p e c i f i c a t i o n  (one o f  O r c u t t ' s  o b jec t io n s ) '  i s  c o n s id e red  he re .  
Adequate value  of  t h e  Durbin-Watson s t a t i s t i c s  was sugges ted  as an e f f e c t i v e  
method o f  de te rm in ing  t h e  adequacy of  the  s p e c i f i c a t i o n .  P r a i s  had followed 
the  idea  t h a t  minimizing th e  r e s i d u a l  v a r ian ce  minimizes  th e  s p e c i f i c a t i o n  
e r r o r  in  economic r e l a t i o n s .  Since ag g re g a t io n  e r r o r  i s  a type  o f  s p e c i f i ­
c a t i o n  e r r o r ,  the  c r i t e r i a  o f  minimum r e s id u a l  v a r ia n c e  was sugges ted  as  a 
way to  minimize agg rega te  e r r o r .
To m i t i g a t e  th e  problem o f  " s h o r t - r u n " ,  seven d i f f e r e n t  lag s  s t r u c ­
t u r e s  were employed. L a s t l y ,  t h i s  s tudy sought  t o  i d e n t i f y  th e  s t r u c t u r a l  
changes .  The model used in  the  s tudy was:
t - n  t-m
In M. = Ao + A, z  W. In P. + A? s d .  In C. + A~lnl.  t  i i = t  i l ^ j = t  j  j  j  z
where
M = agg reg a te  import  ex p e n d i tu re  f o r  th e  country  d iv id e d  by the  
p r i c e  index o f  imports  
C = t o t a l  persona l  consumption e x p e n d i tu r e s  d iv id ed  by th e  c o s t  
o f  l i v i n g  index (CLI)
P = p r i c e  index o f  imports  d iv ided  by the  CLI 
I = t o t a l  inves tm en t  e x p e n d i tu re  d iv id ed  by t h e  CLI
48 P r a i s ,  S . J .  "Econometr ic Research in  I n t e r n a t i o n a l  Trade:  A Review,"
Kyklos. Vol. XV, 1962, pp. 56-79.
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A nalys is  o f  t h e  em p i r ic a l  f in d in g s  suppor ted  th e  s t r u c t u r a l  i n s t a b i ­
l i t y  h ypo thes is  ( F - t e s t  was used in  t e s t i n g  th e  h y p o t h e s i s ) .  Among a l l  
c o u n t r i e s ,  n ine  had s t r u c t u r a l  i n s t a b i l i t y .  The e s t i m a t e s  i n d i c a t e d  t h a t  
based on methods sugges ted  by Hein, D. t o  m i g i t a t e  th e  O r c u t t ' s  problem, 
a t  l e a s t  p a r t i a l  success  had been ach ieved  in  c o r r e c t i n g  f o r  b i a s e s .
(The r e s u l t s  o f  11 c o u n t r i e s  w i l l  no t  be r e p o r t e d  h e r e ) .  The main c o n c lu ­
s io n  o f  t h e  paper  was t h a t  f o r  immediate p o s t  World War I I  even i f  th e  
v a r io u s  sou rces  o f  b ia s  were m i t i g a t e d  by us ing  some te ch n iq u e s  e s t im a te s  
o f  p r i c e  e l a s t i c i t y  a r e  no t  y i a b l e  due to  s t r u c t u r a l  i n s t a b i l i t y .  Addi­
t i o n a l  l i m i t a t i o n s  o f  th e  t r a d i t i o n a l  approach a r e  as fo l lo w s :
6 . The adhoc assumptions  which have been imposed in  choosing th e
e x p la n a to ry  v a r i a b l e s  a r e  not  backed up with  s i g n i f i c a n t  t h e o r e t i c a l  j u s -  
49t i f i c a t i o n .
7. The assumption o f  th e  s e p a r a b i l i t y  o f  the  u t i l i t y  f u n c t io n  b e t ­
ween imported goods and domest ic  goods i s  q u e s t i o n a b le .
8 . The e s t i m a t i o n s  r e c e iv e d  from i s o l a t e d  import  and e x p o r t  f u n c t io n s  
a r e  l e s s  e f f i c i e n t  than  one which i s  e s t im a te d  s im u l tan e o u s ly .
As mentioned above, in  t h e  t r a d i t i o n a l  approach own and c r o s s  p r i c e  
e l a s t i c i t i e s  and th e  e l a s t i c i t i e s  o f  s u b s t i t u t i o n s  were c o n s id e red  impor­
t a n t .  Very o f t e n  th e  Cobb-Douglas and th e  Constan t  E l a s t i c i t y  o f  S u b s t i ­
t u t i o n  (CES) fu n c t io n a l  forms and OLS e s t i m a t i o n  tech n iq u e  were used.
Since they  depend on a p r i o r i  assumptions  imposed on th e  f u n c t io n a l  form 
( c o n s t a n t  e l a s t i c i t y  o f  s u b s t i t u t i o n  in  CES fu n c t io n a l  form and u n i t a r y  
e l a s t i c i t y  in  Cobb-Douglas form ) most o f  t h e s e  s t u d i e s  a re  weak. These 
s t u d i e s ,  t h e r e f o r e ,  were unable  to  t e s t  t h e  hypotheses  about  e l a s t i c i t y
4 9 E.R. Leaner and M.R. S t e rn .  Q u a n t i t a t i v e  I n t e r n a t i o n a l  Economics. 
Boston: A l ly n &  Bacon, I n c . ,  1970, p. 9.
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of  s u b s t i t u t i o n  which i s  h ig h ly  im p o r tan t  f o r  p o l i c y  d e c i s io n  making.
Modern Approach
In h i s  paper  Kohli (1978) employed th e  v a r i a b l e  p r o f i t  f u n c t io n  
in  d e r iv in g  t h e  e x p o r t  and import f u n c t io n s  and in  fo rm u la t in g  a model 
o f  a c o u n t r y ' s  t echno logy .  He u t i l i z e d  t h e  t r a n s l o g  f u n c t io n a l  f o r m ^  
so as  t o  avoid some o f  t h e  shortcomings o f  t h e  t r a d i t i o n a l  approach.
The assumptions made in  d e r iv in g  t h e  v a r i a b l e  p r o f i t  f u n c t io n  a r e  t h a t  
th e  import  and ex p o r t  d e c i s io n s  a r e  made by p r o f i t  making f i rm s  which 
o p e r a t e  under  p e r f e c t  co m p e t i t io n  in  both commodity and f a c t o r  m arke ts ,  
and th e  r e n t a l  p r i c e s  o f  domest ic  f a c t o r s  a r e  determined by t h e i r  m arg i­
nal p ro d u c t .  There a r e  J no n -n eg a t iv e  dom est ic  pr imary in p u t s  ( f ix e d  
in  t h e  s h o r t  run)  and I v a r i a b l e  q u a n t i t i e s .  Outputs  a r e  con s id e red  as 
p o s i t i v e  v a r i a b l e  q u a n t i t i e s  and imports  as  n e g a t iv e  v a r i a b l e  q u a n t i t i e s .  
The p ro d u c t io n  p o s s i b i l i t y  s e t ,  T, i s  d e f in ed  as  t h e  s e t  o f  a l l  f e a s i b l e  
in p u t  and o u tp u t  com bina t ions .  Fu r the rm ore ,  i t  i s  assumed t h a t  t h e  ag­
g r e g a t e  technology  s a t i s f i e s  c o n s ta n t  r e t u r n s  to  s c a l e ,  f r e e  d i s p o s a l ,  
n o n - in c re a s in g  marginal  r a t e s  o f  s u b s t i t u t i o n ,  and f o r  a g iven endowment 
o f  f ix e d  in p u ts  t h a t  t h e  o u tp u t  o f  v a r i a b l e  q u a n t i t i e s  i s  f i n i t e .  Above 
a l l  , w i th  t h e  p r o f i t  m ax im iza t ion ,  th e  co m p e t i t iv e  e q u i l i b r iu m  w i l l  be 
t h e  s o l u t i o n  to  t h e  problem of  maximizing GNP s u b j e c t  t o  t h e  technology,  
f a c t o r  endowments, and n o n-nega t ive  p r i c e s  (see  Diewer t ,  1973).
The behav io ra l  assumption under ly ing  t h e  K o h l i ' s  model i s  
Max p 'y  s t ( x ; y ) e  T, p >_ 0 (3)
50L.R. C h r i s t e n s e n ,  D.W. Jo rg en so n ,  and L . J .  Lau. "Transcendenta l  
Logari thmic  P roduc t ion  F u n c t io n ,"  Review o f  Economics and S t a t i s t i c s . 
February 1973, pp. 28-45.
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where T = technology
y = a v e c to r  o f  o u tp u ts  
x = a v e c t o r  o f  domest ic  f a c t o r  endowments 
p = an o u tp u t  p r i c e  v e c to r  
The p roduc t ion  p o s s i b i l i t y  s e t  can thus  be used in  r e p r e s e n t i n g  a mul­
t i p l e  i n p u t ,  m u l t i p l e  o u tp u t  techno logy .  Under c e r t a i n  r e g u l a t o r y  con-
51
d i t i o n s  o f  th e  p ro d u c t io n  p o s s i b i l i t y  s e t  and th e  assumption o f  p ro ­
f i t  m ax im iza t ion ,  t h e  m u l t i p l e  i n p u t ,  m u l t i p l e  o u tp u t  technology can
be r e p re s e n te d  by a p r o f i t  f u n c t i o n .  In t h i s  case  a d u a l i t y  p r i n c i p l e
52between p ro d u c t io n  p o s s i b i l i t y  s e t  and p r o f i t  f u n c t io n  i s  assumed.
When t h e r e  a r e  one o r  more goods o r  f a c t o r s  cons ide red  to  be f i x e d ,  th e  
p roduc t ion  p o s s i b i l i t y  s e t  becomes a v a r i a b l e  p r o f i t  f u n c t io n .  The p ro ­
f i t  f u n c t i o n ,  in t h i s  case  t h e  GNP f u n c t i o n ,  i s  as  fo l lo w s :
i t ( p ; x )  = maXy { (x ;y )  e T, p  >_ 0} (4)
where t t ( p ; x )  i s  f o r  t h e  v a r i a b l e  p r o f i t  f u n c t io n  and remaining l e t t e r s  
have the  same meanings as  in  e q u a t io n  (3 ) .
I f  th e  p r o f i t  f u n c t io n  i s  d i f f e r e n t i a b l e  a t  p* and x* with r e s p e c t  
to  th e  components o f  p then  we may use H o t e l l i n g ' s  (1932) lemma:
9 tt( p * , x * )  , . . % .
—  apT—  = y i ( p * » x * )  i = l   I (5)
^ S e e  Appendix, "Footnote  51 ,"  p.  150.
^ W .E .  Diewar t.  "Func t iona l  Forms f o r  P r o f i t  and Transformation  Func­
t i o n s , "  Jo u rn a l  o f  £conomic Theory. Vol. 6,  1973, pp. 284-316.
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I f  tt( p ; x) i s  d i f f e r e n t i a b l e  a t  p* and x* with  r e s p e c t  to  th e  components 
o f  x,  then we g e t
= W j ( p * ; x * )  j  = 1 , ............. . , J  ( 6 )
where w. i s  th e  p r i c e  v e c t o r  o f  f ix e d  i n p u t s .  Using t h i s  v a r i a b l e  p ro-  
f i t  f u n c t io n  th e  system o f  demand and supply  e qua t ions  can be de r iv ed  
and e s t im a ted  j o i n t l y  in  determing th e  p o s s i b i l i t i e s  o f  s u b s t i t u t i o n  
implied by th e  technology .
In e s t im a t in g  th e  demand and supply  v ia  t h e  p r o f i t  f u n c t io n  Kohli (1978) 
con s id e red  th e  consumption,  inves tm ent  and e x p o r t  as  p o s i t i v e  v a r i a b l e  
o u t p u t s ,  imports  as n e g a t iv e  o u tp u t  and c a p i t a l  and la b o r  as th e  q u a n t i ­
t i e s  o f  in p u ts  ( f i x e d  in  th e  s h o r t  r u n ) .
The c o n t r i b u t i o n  o f  t h e  s tudy  l i e s  in t h e  adop t ion  o f  a t r a n s l o g
f u n c t io n a l  form f o r  th e  v a r i a b l e  p r o f i t  f u n c t io n  in e s t im a t in g  techno logy  
in a m u l t i - i n p u t ,  m u l t i - o u t p u t  model. The c o n s id e r a t i o n  o f  exogenous 
technology in t h e  v a r i a b l e  p r o f i t  f u n c t io n  i s  a l s o  a f u r t h e r  s t e p  in 
K o h l i ' s  s tudy .  The s u p e r i o r i t y  o f  K o h l i ' s  model over  th e  t r a d i t i o n a l  
approach i s  as fo l lo w s :
1. I n s tea d  o f  e s t i m a t i n g  t h e  i s o l a t e d  o u tp u t  s u p p l i e s  they  a re  
e s t im a ted  s im u l t a n e o u s ly .
2. By us ing  th e  f l e x i b l e  f u n c t io n a l  form ( t r a n s l o g ) ,  a p r i o r i  
assumptions  on s e p a r a b i l i t y , ,  o r  on th e  degree o f  complementarity  
o r  s u b s t i t u t a b i l i t y  between goods and f a c t o r s  i s  avoided.
3. There a re  no adhoc assumpt ions made in  th e  choice  o f  s p e c i f i c
v a r i a b l e  and no supplementary  e x p la n to ry  v a r i a b l e  i s  in t roduced
w i th o u t  t h e o r e t i c a l  j u s t i f i c a t i o n .
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Furthermore ,  th e  K o h l i ' s  framework i s  s u i t a b l e  when c o n s id e r in g  the  
e f f e c t s  o f  changes in v a r ious  government p o l i c y  pa ram ete rs .
However, t h e r e  a re  l i m i t a t i o n s  to  K o h l i ' s  s tudy :
1. The s tudy  i s  l im i t e d  only  to  exogenous t e c h n o lo g ic a l  changes.
2. As th e  p r i c e s  a r e  cons ide red  as exogenous,  t h e  model only 
e s t im a te s  th e  s h o r t  run demand and supply  f u n c t i o n s ,  and th e  
goods were s t i l l  ag g reg a ted .  Thus K o h l i ' s  model i s  s t i l l  
s u b j e c t  to  two o f  O r c u t t ' s  o b j e c t i o n s  (Numbers 2 and 5 ,  pp. 36-34) .
The Concept o f  D u a l i ty  Theory 
Economis t 's  i n t e r e s t  in  t h e  d u a l i t y  th eo ry  goes back to  the  1940's  
(Rene Roy, 1942),  a l though  i t  has no t  been wide ly  used in  t h e o r e t i c a l
o r  em pir ica l  s t u d i e s  u n t i l  r e c e n t l y , [McFadden (1966);  Samuelson (1953;
Diewert  (1974);  and Kohli (1976 ) ] . ^
The b a s ic  d u a l i t y  p r i n c i p l e  i s  th e  s imple  r e l a t i o n  between th e  c o s t ,  
revenue o r  p r o f i t  f u n c t io n  and th e  correspond ing  demand and supply  fu n c ­
t i o n .  In th e  l i t e r a t u r e ,  d u a l i t y  between c o s t  and p ro d u c t io n  fu n c t io n  
can be seen in  Samuelson (1953).  P r o p e r t i e s  and assumptions  o f  th e  d u a l ­
i t y  between d i r e c t  and i n d i r e c t  u t i l i t y  fu n c t io n s  a re  d i scu s sed  by Houthakker
5 4 .
(1951-52, p p . 157-58) S ince  i t  i s  beyond th e  scope o f  t h i s  s tudy  the  
d u a l i t y  between c o s t  and p roduc t ion  fu n c t io n  o r  t h e  d u a l i t y  between 
d i r e c t ;  and i n d i r e c t  u t i l i t y  fu n c t io n s  w i l l  no t  be e l a b o r a t e d  here  ( i n t e r ­
e s te d  r e a d e r s  a r e  r e f e r r e d  to  Diewer t ,  1974, pp. 106-170).
^M.D. I n t r i l i g a t o r  and D.A. Kendrich F r o n t i e r s  o f  Q u a n t i t a t i v e  
Economics. Vol. I I ,  New York: North Holland P u b l i sh in g  Co. ,  1974, p.  106.
5 4 I b i d . ,  p .  1 3 2 .
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Here we assume t h a t  t h e  economic a g en t  chooses th e  i n p u t / o u t p u t  
combinations which maximize h is  p r o f i t .  D i f f e r e n t i a t i o n  o f  th e  p r o f i t  
f u n c t io n  y i e l d s  n e t  o u tp u t  supply  f u n c t i o n s .  Summations o f  p r i c e  times 
n e t  o u tp u t  supply  f u n c t io n s  y i e l d s  th e  p r o f i t  f u n c t io n s .  Thus t h e  s e t  o f  
f e a s i b l e  i n p u t - o u t p u t  combinat ions  which i s  denoted as  p ro d u c t io n  p o s s i b i l ­
i t y  s e t  (T) de te rm ines  th e  p r o f i t  f u n c t io n  ( tt) .  The d u a l i t y  between p ro ­
f i t  and T im pl ies  t h a t  i f  T s a t i s f i e s  c e r t a i n  r e g u l a r i t y  c o n d i t i o n s  then 
th e  p r o f i t  f u n c t i o n ,  tt, de te rm ines  th e  s e t  T ( see  Appendix, Footnote  #51 
and #2) .  For t h e  t h e o r e t i c a l  p roof  o f  t h i s  see  Diewert (1974, pp. 133-137).
When some f a c t o r s  a r e  f ix e d  under t h e  assumption t h a t  t h e  p roducer  
can buy and s e l l  v a r i a b l e  in p u ts  o r  o u tp u ts  a t  t h e  f ix e d  p o s i t i v e  p r i c e s ,  
th e  p r o f i t  f u n c t io n  becomes th e  v a r i a b l e  p r o f i t  f u n c t io n .  According to  
H o t e l l i n g ' s  lemma, i f  a v a r i a b l e  p r o f i t  f u n c t io n  s a t i s f i e s  c e r t a i n  con­
d i t i o n s  ( see  Footnote  #2) and i f  i t  ( t t ) i s  d i f f e r e n t i a b l e  w ith  r e s p e c t  
to  t h e  v a r i a b l e s  q u a n t i t y  p r i c e s  a t  p* and x* (where p * » 0 j ,  x * » 0 j  and 
>> means n o n - n e g a t i v e ) , then  we g e t  t h e  p r o f i t  maximizing o u tp u t  (Y)^ 
by d i f f e r e n t i a t i n g  t t  with  a s u i t a b l e  f u n c t io n a l  form then  H o t t e l i n g ' s  
lemma can be used to  d e r i v e  systems o f  v a r i a b l e  o u tp u t  supply  and in p u t  
demand f u n c t io n s .
CHAPTER IV
MODEL SPECIFICATION AND LIMITATIONS 
Assumptions
The model i s  based on th e  fo l lo w in g  assum ptions :
i .  I t  i s  assumed t h a t  im por ts  and e x p o r t s  d e c i s i o n s  a r e  made by 
p r o f i t  maximation a g e n t s ,
i i .  P e r f e c t  c o m p e t i t io n  e x i s t s  in  t h e  commodity markets and in  th e  
f a c t o r  m ark e t s .
i i i .  Imports  and e x p o r t s  a r e  assumed as  in p u t s  and o u tp u t s  o f  th e  
technology  r e s p e c t i v e l y ,
i v .  Compet i t ive  e q u i l i b r i u m  i s  th e  s o lu t i o n  o f  maximizing th e  GNP a t  
any p e r io d  o f  t ime s u b j e c t  t o  tech n o lo g y ,  the  f a c t o r  endowments 
and a v e c to r  o f  o u tp u t  p r i c e s ,
v. The r e a l  r e t u r n  f o r  i n p u t s  i s  t h e i r  marginal  p r o d u c t i v i t ­
i e s .
v i .  This  i s  on ly  a p a r t i a l  e q u i l i b r i u m  model a d  does no t  in c lu d e
a b a lance  o f  payment ad ju s tm e n t  mechanism. I f  t h e r e  a r e  any
b a la n ce  o f  t r a d e  s u r p l u s  o r  d e f i c i t  r e s u l t i n g  from p r o f i t  maxi­
m iz a t io n  in  th e  p r o d u c t iv e  s e c t o r  i t  i s  assumed to  be e q u a l i z e d  
by c a p i t a l  f low s  o r  by o f f i c i a l  i n t e r v e n t i o n  in  t h e  f o r e i g n  ex ­
change m arke t .
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The Hypotheses and th e  R e la t io n s h ip s
The fo l lo w in g  hypotheses  a r e  c o n s id e red  in  th e  model:
i .  Exogenous t e c h n o lo g ic a l  change w i l l  produce a p a r a l l e l  move­
ment in  t h e  o u tp u t  p ro d u c t io n  f r o n t i e r ,  
i i .  Exogenous t e c h n o lo g ic a l  changes w i l l  produce a p a r a l l e l  move­
ment in  th e  p ro d u c t io n  i so q u a n t  f r o n t i e r  in  i n p u t  space ,  
i i i .  Endogenous t e c h n o lo g ic a l  changes w i l l  produce p a r a l l e l  move­
ments in  th e  p ro d u c t io n  p o s s i b i l i t y  f r o n t i e r ,  
i v .  Endogenous t e c h n o lo g ic a l  changes w i l l  produce p a r a l l e l  move­
ments in  t h e  p ro d u c t io n  i so q u an t  f r o n t i e r .
Hypotheses i - i v  imply th e  Hicks n e u t r a l  t e c h n o lo g ic a l  changes .
v. A r e l a t i o n s h i p  between e x p o r t s  and o t h e r  o u tp u t s  w i l l  e x i s t ,
v i .  The e l a s t i c i t y  o f  s u b s t i t u t i o n  o f  c a p i t a l  and l a b o r  w i l l  tend
towards one f o r  a long - run  s te a d y  s t a t e  e q u i l i b r iu m .
Under t h i s  framework th e  fo l lo w in g  im p o r tan t  i n t e r r e l a t i o n s  between 
in p u t s  and o u tp u t  over  t ime can be ana lyzed :
i .  I n t e r r e l a t i o n s h i p s  between e x p o r t s  and e i t h e r  in p u t s  ( c a p i t a l
and l a b o r )  o r  o t h e r  o u tp u t s  ( in v e s tm e n t ,  consumption and im p o r t s ) ,
i i .  I n t e r r e l a t i o n s h i p s  between imports  and e i t h e r  in p u t s  ( c a p i t a l
and l a b o r )  o r  o t h e r  o u tp u t s  ( e x p o r t s ,  consumption and in v e s tm e n t ) ,
i i i .  I n t e r r e l a t i o n s h i p s  between th e  in p u t s  ( c a p i t a l  and l a b o r )  and
o u tp u t s  ( in v e s tm en t ,  consumption,  e x p o r t s  and im p o r t s ) ,
i v .  I n t e r r e l a t i o n s h i p s  between inves tm en t  and e i t h e r  in p u t s  ( c a p i t a l
and l a b o r )  and th e  o t h e r  o u tp u t s  (consumption,  imports  and e x p o r t s ) ,
v. I n t e r r e l a t i o n s h i p  between consumption and e i t h e r  in p u t s  ( c a p i t a l
and l a b o r )  o r  o t h e r  o u tp u t s  ( in v e s tm e n t ,  ex p o r t s  and im p o r t s ) .
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The model would g iv e  s t a t i s t i c a l  e s t i m a t e s  o f  t h e  fo l lo w in g  e l a s t i c i t i e s :
E l a s t i c i t i e s  o f  t r a n s fo rm a t io n  
E l a s t i c i t i e s  o f  complementar ity  
E l a s t i c i t i e s  o f  i n t e n s i t y
Conceptual Foundation
One o f  t h e  b a s ic  concep ts  used in  t h i s  s tu d y  i s  t h e  co n c e p t  o f  c a p i t a l  
as  c a p a c i t y  t o  produce o u tp u t  and income. Also t h i s  s tu d y  r e l i e s  upon th e  
co n ce p t  o f  in v es tm en t  a s  o u t l a y s  t h a t  m a in ta in  and enhance t h a t  c a p a c i t y .  
Aggregate  p ro d u c t io n  f u n c t io n  i s  assumed to  be e x i s t e n t .  Labor and c a p i t a l  
a r e  assumed as  homogenous a g g r e g a t e s .
Model S p e c i f i c a t i o n  
A r e s e a r c h  methodology which i s  s i m i l a r  to  t h a t  o f  K o h l i ' s  (1978) 
model w i l l  be used in  t h i s  s tu d y .  The t h e o r e t i c a l  b a s i s  f o r  t h i s  s tu d y  
i s  t h e  v a r i a b l e  p r o f i t  f u n c t io n  ( see  Footno te  #2)
ir = ir (p ;x)  ( 4 .1 )
which r e l i e s  on th e  d u a l i t y  between th e  p r o f i t  f u n c t i o n  and th e  p r o d u c t io n  
p o s s i b i l i t y  s e t ,  T.
In ( 4 .1 )  i s  i s  assumed t h a t  t h e  "H ick 's  N e u t r a l i t y "  in  t e c h n i c a l  
p r o g re s s  e x i s t s ,  i . e . ,  t e c h n i c a l  p ro g re s s  i s  Hicks n e u t r a l  when th e  r e ­
l a t i o n s h i p  between th e  margina l  r a t e  o f  s u b s t i t u t i o n  (MRS) between in p u t s
55and th e  f a c t o r  p r o p o r t i o n  i s  unchanged. G e o m e t r i c a l l y ,  t h i s  im p l i e s  an 
uniform change o f  t h e  i s o q u a n t  o f  t h e  p ro d u c t io n  f u n c t i o n  towards t h e  o r i g i n  
l e a v in g  the  s lo p e  o f  th e  i s o q u a n t  unchanged.
55Technica l  p ro g re s s  i s  Harro ld  n e u t r a l  when th e  r e l a t i o n s h i p  between 
th e  c a p i t a l  o u tp u t  r a t i o  and th e  i n t e r e s t  r a t e s  does n o t  change.  Technica l  
p r o g re s s  i s  Solow n e u t r a l  when th e  r e l a t i o n s h i p  between o u t p u t  p e r  worker 
and t h e  wage r a t e  i s  i n v a r i e n t .
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Exogenous Technology
I t  i s  by now undoubtly  accep ted  by econom is ts  t h a t  th e  i n c r e a s e  in
o u tp u t  i s  no t  a t t r i b u t e d  t o  the  c a p i t a l  l a b o r  r a t i o  p e r  s e .  U n t i l  r e c e n t l y ,
in  t h e o r e t i c a l  and e m p i r i c a l  s t u d i e s  in  t h e  f i e l d  o f  economic grow th ,  us ing
a p roduc t ion  f u n c t i o n ,  t e c h n ic a l  p ro g res s  has been con s id e red  merely as
exogenous t o  th e  economic system. S h i f t s  in th e  p roduc t ion  f u n c t io n  over
time have been measured by e s t im a t io n  methods i n c o r p o r a t i n g  t h i s  type  o f
(exogenous) t e c h n i c a l  p ro g re s s  i n t o  t h e  model.
When such a s h i f t  i n d i c a t e s  g r e a t e r  e f f i c i e n c y  in  combining in p u t s
i t  i s  known as  d isembodied t e c h n o l o g i c a l  change.  When th e  " p r o d u c t i v i t y
in c r e a s e  o f  an i n p u t  due t o  t e c h n i c a l  advances  i s  e x p re ssed  as  e q u i v a l e n t
56t o  a s p e c i f i c  i n c r e a s e  in  i t s  q u a n t i t y "  i t  i s  known as  augmenta t ion  
e f f e c t .
In a dynamic i n p u t - o u t p u t  model,  c o n s id e r in g  f a c t o r  augmenting 
disembodied exogenous t e c h n o l o g i c a l  changes ,  both a t  t h e  i n p u t  and a t  t h e  
o u tp u t  l e v e l ,  t h e  p r o f i t  f u n c t i o n  can be s p e c i f i e d  by:
ir = i r{A ( t )p ;B ( t )x}  ( 4 .2 )
where A ( t )p  and B(.t)x a r e  t h e  o u tp u t  p r i c e  and f i x e d  in p u t  q u a n t i t y  
v e c to r s  in  e f f i c i e n c y  u n i t s .  The conven t iona l  measure o f  unexpla ined  
exogenous t e c h n i c a l  p r o g r e s s ,  t im e ,  i s  d e s ig n a te d  by t .
Endogenous Technology
In t h e  l a s t  few y e a r s  in  s e v e ra l  s t u d i e s  a s i g n i f i c a n t  a t t e m p t  had
been made in  b u i l d i n g  up macro economic models c o n s id e r in g  endogenous
57te c h n o l o g i c a l  changes .  Although i t  i s  no t  a new idea  t h a t  a l l  th e
       i__
J .  N a d i r i .  "Theory and Measurement o f  To ta l  F a c to r  P r o d u c t i v i t y ,  
Jo u rn a l  o f  Economic L i t e r a t u r e . 1970, p.  1143.
5 7 K.J.  Arrow. "The Economic Im p l ic a t io n s  o f  Learning oy Doing," Review 
o f  Economic S t u d i e s ,  J u n e ,  1962, p.  156.
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t e c h n o l o g i c a l  changes  a r e  n o t  exogenous t o  t h e  sys tem ,  u n t i l  Arrow (1962) ,  
t h e  idea  o f  endogenous tech n o lo g y  has n o t  been c o n s id e re d  as  a t e s t a b l e  
f a c t o r .  Arrow (1962) by i n t r o d u c i n g  a l e a r n i n g  e x p e r i e n c e  as  an e x p la n a ­
t o r y  v a r i a b l e  i n  t e c h n i c a l  p r o g r e s s ,  and by t e s t i n g  th e  h y p o th e s i s  t h a t  
t e c h n i c a l  change in  g e n e ra l  can be a s c r i b e d  t o  l e a r n i n g  e x p e r i e n c e  made a 
" r e v o lu t i o n "  in  t h i s  f i e l d .  The fundamental  i d ea  o f  Arrow"s (1962) s tudy  
i s  t h a t  t h e  a c q u i s i t i o n  o f  knowledge, which he had named as  " l e a r n in g "  
i s  t h e  p ro d u c t  o f  e x p e r i e n c e .  Thus f u r t h e r  improvements in  p r o d u c t i v i t y  
a r e  obvious  from t h e  e x p e r i e n c e  a c q u i r e d  in  t h e  p r o d u c t io n  p r o c e s s .
T h e o r e t i c a l  J u s t i f i c a t i o n  o f  Accumulated Gross 
Inves tm en t  as  an Index o f  Exper ience
Having j u s t i f i e d  t h e  use o f  t h e  a c q u i s i t i o n  o f  knowledge ( e x p e r i e n c e )  
as  an d e t e rm in a n t  o f  s h i f t s  in  p r o d u c t io n  f u n c t i o n ,  i t  i s  overwhelmingly  
im p o r ta n t  t o  choose t h e  economic v a r i a b l e  which r e p r e s e n t s  t h a t  e x p e r i e n c e .  
B a s i c a l l y  in  t h e  l i t e r a t u r e  t h e r e  a r e  two economic v a r i a b l e s :  1) accumulated 
o u tp u t  ( s e e  Verdoon, 1956, p.  429 -450) ,  and 2) accumulated  g ro s s  in v e s tm e n t .  
Due to  t h e  f a c t  t h a t  a t  t h e  c o n s t a n t  growth r a t e  o f  accumulated  o u t p u t  th e  
s t im u lu s  t o  l e a r n  seems c o n s t a n t ,  and a l s o  under  th e  c o n d i t i o n  o f  s t e a d y  
growth o f  o u t p u t ,  t h e  l e a r n i n g  e f f e c t  i s  d i f f i c u l t  t o  d i s t i n g u i s h  from 
e i t h e r  t h e  e f f e c t  o f  e x p o n e n t i a l  exogenous t e c h n i c a l  p r o g re s s  o r  t h e  e f f e c t  
o f  economics s c a l e  ( see  David, 1970). The e x p la n a to ry  v a r i a b l e ,  accumu­
l a t e d  o u t p u t ,  has no t  been used by l a t e r  r e s e a r c h e r s .
Accumulated g ro ss  in v es tm en t  has  been chosen as  an index by many 
r e s e a r c h e r s  (Arrow, 1962; Simos,E.  1981a t o  name a few).  The b a s i c  ge­
n e r a l i z a t i o n  o f  us ing  t h i s  index i s  t h a t  p a s t  in v es tm e n t  c o n t r i b u t e s  t o  
c u r r e n t  p r o d u c t io n  because  o f  t h e  e x p e r i e n c e  t h a t  i t  once p ro v id e d .  For 
a b e t t e r  view o f  t h e  endogenous t e c h n o lo g y ,  when once th e  accumulated
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in v es tm en t  i s  t a k e n ,  t h e  i n s t i t u t i o n a l  deve lopm ents ,  r e s e a r c h  and d e v e lo p ­
ments in  economy have to  be t aken  i n t o  c o n s i d e r a t i o n  s i n c e  t h o s e  en ab le  
l e a r n i n g  t o  t a k e  p l a c e  r a p i d l y .
This  s tu d y  has n o t  in c lu d e d  th o s e  a d d i t i o n a l  v a r i a b l e s  p a r t l y  due 
t o  t h e  l a ck  o f  d a t a  a v a i l a b i l i t y  and due to  t h e  t ime consuming n a t u r e  o f  
such a s tu d y  which ,  a s tu d y  o f  a d e v e lo p in g  c o u n t ry  l i k e  S r i  Lanka would 
in v o lv e .  This  s tu d y  uses  accum ula ted  inv es tm en t :
where K5 8  i s  t h e  t o t a l  c a p i t a l  s to c k  in  1958 and t h e  I i s  t h e  g r o s s  t o t a l  
in v e s tm e n t  s e r i e s  from 1958-78.  Thus t h e  t e c h n o l o g i c a l  p r o g r e s s  f u n c t i o n  
i s  s p e c i f i e d  i n  te rms  o f  accum ula ted  in v e s tm en t  and u t i l i z e d  i t  i n  t h e  
v a r i a b l e  p r o f i t  f u n c t i o n .  The f u n c t i o n a l  r e l a t i o n  o f  t h e  t e c h n o l o g i c a l  
f u n c t io n  can be w r i t t e n
s in c e  z i s  used l a t e r  f o r  i n s t a n c e  in  ( 4 .1 9 ) .
S evera l  o t h e r  s t u d i e s  (Kaldor  1957; Kaldor and M i r l e e s ,  1962; and
Kaldor  (1957) t h e  p r o p o r t i o n a l  growth r a t e  o f  c a p i t a l  per  worker must 
be c o n s id e re d  i n  t h e  r a t e  o f  t e c h n i c a l  p r o g r e s s .  Thus t h e  f u n c t io n a l  
form o f  t e c h n i c a l  p r o g r e s s  can be w r i t t e n  as  fo l lo w s :
n
Ej = E j U )  o r  Ej = E^ (A cc . l ) ( 4 .3 )
CO
E l t i s ,  1971) have t e s t e d  somewhat d i f f e r e n t  hypo theses .  According to
<4 ‘4 > E2 W / d t
d(K/L)
58Edward K.Y. Chen. "The Em pir ica l  Relevance o f  t h e  Endogenous 
Techn ica l  P ro g re s s  F u n c t io n , "  Kyklos . Vol.  29, 1976, p.  257.
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In a l a t e r  s tudy  Kaldor modif ied  e q u a t io n  (4 .4 )  and used the  
p r o p o r t i o n a t e  growth r a t e  o f  g ross  inves tm ent  pe r  worker .
E3 '  E3 / d t  ( 4 ' 5)
In h i s  s tudy  E l t i s  (1971) c o n s id e red  th e  p r o p o r t i o n a t e  growth o f  
the  s h a re  o f  inves tm ent  in  income as  a form o f  t e c h n i c a l  change.  The 
fu n c t io n a l  r e l a t i o n s h i p  became:
E4 ~ E4 j l / Y )  (4 .6 )
A f te r  t h e  r e c o g n i t i o n  o f  t h e  importance o f  r e a l  money in  t e c h n o lo g ­
i c a l  changes many s t u d i e s  have e s t im a te d  p ro d u c t io n  f u n c t io n s  w i th  r e a l  money 
ba lances  and th u s  t h e  t e c h n i c a l  p ro g re s s  f u n c t io n  can be w r i t t e n  as fo l lo w s :
E5 -  E5 ( 4 .7 )
where QM^  i s  th e  money s to c k  narrowly d e f in e d .
Since th e  f o r e i g n  techno logy  p lays  an i n f l u e n t i a l  r o l e  in  LDC's 
economic development t h e  emphasis must be p laced  on t e s t i n g  th e  hypo­
t h e s i s  o f  endogenous t e c h n i c a l  p ro g re s s  in  th o se  economies . Chen (1976) 
f u r t h e r  developed th e  p rev io u s  id eas  o f  endogenous t e c h n i c a l  p ro g re s s  by 
c o n s id e r in g  the  p ro p o r t io n  o f  imported c a p i t a l  goods in t o t a l  im p o r t s ,
(MK/M). The f u n c t io n a l  form can be w r i t t e n  a s :
E6 = E6 (MK/M) (4 .8 )
where MK = imported c a p i t a l  goods.
Since th e  p r o f i t  f u n c t io n  depends n o t  on ly  upon exogenous t ech n o ­
lo g ic a l  change bu t  a l s o  upon endogenous t e c h n o lo g ic a l  changes ,  we can 
r e d e f i n e  eq u a t io n  (4 .2 )  a s :
t t  = t t  ( C ( E , t ) p ;  D ( E , t ) x l  ( 4 .9 )
I 5 2
where t h e  p r o f i t  f u n c t io n sC  and D depend upon both endogenous t e c h n o lo g ic a l  
change E, and exogenous techno logy  t .
Th is  s p e c i f i c a t i o n  im p l i e s  t h a t  p a r t  o f  t h e  f a c t o r  e f f i c i e n c y  
growth,  both  a t  t h e  o u t p u t  and i n p u t  l e v e l  i s  e x p la in e d  by any one o f  
t h e  fo l lo w in g  f a c t o r s :
1. Accumulated g r o s s  in v e s tm e n t .
2. P r o p o r t i o n a t e  growth r a t e  o f  c a p i t a l  t o  l a b o r .
3. P r o p o r t i o n a l  growth r a t e  o f  g ro s s  in v es tm en t  p e r  worker .
4. The s h a re  o f  in v e s tm e n t  t o  income.
5. Growth r a t e  o f  r e a l  money.
6 . The p r o p o r t i o n  o f  imported  t e c h n o lo g y .
(We d i s c u s s  each o f  t h e  t h r e e  models s p e c i f i e d  i n  eq .  ( 4 . 1 ) ,  ( 4 .2 )  and 
( 4 .9 )  in  d e t a i l  in  t h e  s e c t i o n  on e m p i r i c a l  im p lem en ta t io n ) .
Inward Movement in  In p u t  Space and Outward Movement i n  Output  Space
In t h e  l i t e r a t u r e  (S te v e n so n ,  R.1980;  Roddy, D and Simos, E. 1981c) 
t e c h n o l o g i c a l  change i s  o f t e n  d e f i n e d  as  inward movement in  i n p u t  space 
o f  t h e  p r o d u c t io n  i s o q u a n t  f r o n t i e r .  Th is  im p l ie s  t h a t  a f t e r  t e c h n o l o g i ­
ca l  advancement,  some amount o f  o u tp u t  can be ach iev ed  w i th  a q u a n t i t y  
o f  inputs  which i s  l e s s  th an  what have been p r e v i o u s l y  r e q u i r e d .  A lso ,  
c o n v e r s e l y ,  t e c h n o l o g i c a l  advancements  a l lo w s  f o r  a l a r g e r  q u a n t i t y  o f  
o u tp u t  than  what was p r e v i o u s l y  o b ta in e d  w i th  t h e  same amount o f  in p u ts  
which i s  known as  outward movement o f  t h e  p r o d u c t io n  p o s s i b i l i t y  f r o n t i e r  
in  o u tp u t  space .
T e chno log ic a l  Bias
T e chno log ic a l  change may show i t s  b i a s  towards f ix e d  ( in  the  
s h o r t  run)  f a c t o r  i n p u t s .  Although t h e r e  i s  no agreements  on t h e  p r e c i s e
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s i n g l e  d e f i n i t i o n  o f  b i a s ,  i t  can be shown t h a t  t h e  d e f i n i t i o n  i s  based 
on what i s  presumed to  be he ld  c o n s t a n t .  Throughout t h i s  s tu d y ,  t e c h n o lo g ­
i c a l  n e u t r a l i t y  i s  r e f e r r e d  to  as Hicksian n e u t r a l i t y  accord ing  to  which 
a change in  l a b o r  s h a r e  w i th  r e s p e c t  t o  a change in  t e c h n o l o g i c a l  ad­
vance (when o t h e r  t h i n g s  remain c o n s t a n t )  i s  p o s i t i v e .  This  would imply
t h a t  t e c h n o l o g i c a l  change i s  r e l a t i v e l y  l a b o r  u s in g .  Assume:
3 S I
I l k
IBL = § t  I y ,w ,z
where
IB = i n p u t s  b i a s  
L = l a b o r  
= t h e  l a b o r  s h a r e  in  t o t a l  income 
t  = t ime
y  = o u t p u t  v e c t o r
w = i n p u t  v e c t o r
z = " s t a t e  o f  n a t u r e "  v e c t o r
Thus, v a r i a b l e  IBL > 0 im p l i e s  t h a t  th e  t e c h n o l o g i c a l  advancement i s  l a b o r  
u s i n g ,  IB^ < 0  im p l i e s  t h a t  t h e  t e c h n o l o g i c a l  advancement i s  l a b o r  s av ing  
and IBg = 0  im p l ie s  n e u t r a l i t y .
F u n c t io n a l  Form
A f t e r  t h e  development o f  th e  t r a n s l o g  f u n c t i o n  in  t h e  e a r l y  1970 ' s  
by Berndt  and C h r i s t e n s e n  (1 9 7 3 ) ,  C h r i s t e n s e n ,  Jorgenson and Lau (1973) 
t h i s  fu n c t io n a l  form has been used in  s ev e ra l  s t u d i e s  in e s t im a t in g  
i n p u t - o u t p u t  r e l a t i o n s h i p s ,  due to  i t s  advantages  over  o th e r  fu n c t io n a l  
forms.
Following p re v io u s  works (Bernd t  and C h r i s t e n s e n ,  1973; K o h l i ,  1978; 
S tevenson ,  R . , 1980; and Simos, E . ,  1981a) in  t h i s  s tudy  t h r e e  b a s i c  
models o f  th e  t r a n s l o g  v a r i a b l e  p r o f i t  f u n c t i o n  w i l l  be used ac co rd in g  to  
th e  s p e c i f i c a t i o n s  o f  ( 4 . 1 ) ,  ( 4 .2 )  and ( 4 . 9 ) .  Allowing th e  s i x  v a r io u s  
v a r i a b l e s  as  a l t e r n a t i v e  p ro x ie s  f o r  endogenous t ech n o lo g y ,  th e  o r i g i n a l  
model 3 i s ,  t h e r e f o r e ,  f u r t h e r  ex tended .  The model s p e c i f i c a t i o n s  in  terms 
o f  tecnnology  allowed in t h e  v a r i a b l e  p r o f i t  f u n c t io n  a r e  p r e se n te d  in  Table 1.
Throughout th e  s tudy  th e  f ix e d  in p u t  v e c to r  i s  denoted as  x ,  i t s  p r i c e  
i s  denoted  as  w, t h e  v e c t o r  o f  v a r i a b l e  q u a n t i t y  as  y  and i t s  p r i c e  as  p.
Model 1
In ir = a 0 + Zajinp..  + 2 3 j l n x j  + h  Z2y 1-hl n p i. l n p h + £26^-1 np.. Inx j
where y = Yh1 and *jk - *kj
By d e f i n i t i o n ,  t h e  v a r i a b l e  p r o f i t  f u n c t i o n  i s  l i n e a r l y  homogenous ( see  
Footno te  #2 p. ) i n  p r i c e  and th u s  we can w r i t e  t h e  fo l lo w in g  r e s t r i c t i o n s :
+ %zstp.. Inx .Inxj  k j  K (4 .1 0 )
Ea.j — 1 j — i h — ^
s* k ■ 0 . a u  = o
Based on eq.  4 .10 th e  marginal p r o d u c t i v i t y  c o n d i t io n s  a r e
(4 .1 1 )
Following Kohli (1978) v i a  H o t e l l i n g ' s  lemma t h e  s h a re  e q u a t io n  o f  o u tp u t
5 5
and t h e  s h a r e  e q u a t i o n  o f  i n p u t  j  i s :
vj  ■ - i f e '  W *  = 8j + E5 i j lnpi + s*jklnxk ( 4 -13)
J
t h e  l i n e a r  homogeneity i n  p r i c e s  and f i x e d  q u a n t i t i e s  im p l i e s  t h a t
IS.. = 1 and I  Vj = 1.
59The e l a s t i c i t i e s  o f  t r a n s f o rm a t io n  ( 0  ) .  complementar ity  ( a  ) and 
i n t e n s i t y  (C ) can then be e s t im a te d  as fo l lo w s :
v . .  + S.S. y . .  + S - ( S .  ~ 1)
a = Ylh 1 h - 1 i  n 0 = 11 1 1 _____-
ih  Si Sh * 1 f  n i i  s 2
♦ik * viKk . , h 4kk + ¥ vk -ajk '  VjKk ’ akk v 2
e -  4i j  + Si VJ
id  S . Vj
Empir ical  Implementat ion  o f  Model 1
In t h i s  s tu d y  f o u r  o u tp u t s  and two in p u t s  a r e  employed,  namely, 
i n p u t s :  c a p i t a l  ( K), and l a b o r  (L ) ;  o u t p u t s :  e x p o r t s  (X),  im por ts  (M), 
inves tm en ts  ( I )  and consumption (C). ( I n  th e  e s t i m a t i o n  p rocedure  the  
imports  a r e  c o n s id e re d  as  n e g a t iv e  o u t p u t  r a t h e r  than  as i n p u t .  This 
f a c i l i t a t e s  t h e  e s t i m a t i o n  p ro c e s s  s in c e  import  i s  a v a r i a b l e  q u a n t i t y  
w h i le  t h o se  o t h e r  two in p u t s  a r e  f ix e d  q u a n t i t i e s  in  t h e  s h o r t  r u n ) .  
A f t e r  imposing th e  r e s t r i c t i o n s  mentioned above,  two s h a r e  e q u a t io n s  
a r e  d e l e t e d ,  one from th e  in p u t  s id e  and th e  o t h e r  from th e  o u tp u t  s id e .  
(Note: Ihe e l i m i n a t i o n  o f  t h e  two e q u a t io n s  a r e  random s i n c e  t h e  e s t i ­
mat ion techn ique  does n o t  depend on th e  p a r t i c u l a r  o f  such e l i m i n a t i o n ) .
59 For t h e o r e t i c a l  p r o o f  see  Diewert .  " A p p l i c a t io n  o f  D u a l i ty  Theory ,"  
F r o n t i e r s  o f  Q u a n t i t a t i v e  Economics. V. I I ,  1974, pp. 144-145.
56
Taking t h e  p a r t i a l  d e r i v a t i v e s  o f  e q u a t io n  (4 .1 0 )  and a f t e r  t h e  
d e l e t i o n  o f  th e  sh a re  f o r  consumption goods and c a p i t a l ,  f o r  e s t im a t io n  
p u rp o se s ,  we w r i t e  t h e  f o l l o w in g  e q u a t i o n  system in  e s t i m a t i n g  th e  p a r a ­
m ete rs  o f  Model 1:
= aM + YMMl n ^ * V PC^  + YMXl n ^ W  + YMIl n ^ * V PC^
+ 6MLln(V xK) + elM
PXYX/7r = aX + YMXln ( P M/ P C^  + YXXl n ( PX/fV  + YXIl n ^PI / P C^
+ 5XLl n ( x L/ x K) + e lx
P j Yj / tt = a j  + T ^ i l n ( p[yj/pc) + TXj l n ( P x / P c ) + YI I ' ln ( P I / P c )
+ 6 ILl n ( x L/ x K) + e n
WL*I_/ = + 6M|_l n ( PM^Pc) + 6X lJn  ^W  + 6 ILl n ( PI ^ V
+ <j>LLl n ( x L/ x K) + e 1L
where t h e  a t t a c h e d  d i s t u r b a n c e s  in  each e q u a t io n  a r e  th e  sum o f  p o s s i b l e  
measurement e r r o r s  and s t o c h a s t i c  e r r o r  t e rm s .
The s u b s c r i p t s  s t a n d  f o r  t h e  v a r i a b l e  o u tp u t s a n d  t h e  p r im ary  i n p u t s .  
For s i m p l i c i t y ,  t ime s u b s c r i p t s  have been om it ted  th ro u g h o u t  th e
s tudy .
In t h e  second model which e s t i m a t e s  th e  v a r i a b l e  p r o f i t  f u n c t i o n  
( 4 . 2 ) we r e d e f i n e  t h e  v a r i a b l e s  by in c l u d i n g  t h e  f a c t o r  augmenting exo­
genous d isembodied t e c h n o l o g i c a l  change .
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Model 2
( 4 . 1 4 )
where i s  t h e  observed  p r i c e  o f  v a r i a b l e  o u t p u t  i w h i le  i s  th e
t e c h n i c a l  change i n p u t  q u a n t i t y .
I f  p .  > 0 ,  exogenous t e c h n i c a l  change r e s u l t s  in  an outward movement o f  
t h e  p r o d u c t io n  p o s s i b i l i t i e s  f r o n t i e r  i n  o u tp u t  sp a ce .
t h e  p ro d u c t io n  i s o q u a n t  f r o n t i e r  in  i n p u t  sp a ce .
I f  y.j =u a n d / o r  A. = A, im p l ies  a p a r a l l e l  movement in  the  o u tp u t  a n d /o r  
i n p u t  space  o f  t h e  p r o d u c t io n  p o s s i b i l i t i e s  a n d / o r  p r o d u c t io n  i s o q u a n t  
f r o n t i e r  which we have formed as  Hicks n e u t r a l  exogenous t e c h n i c a l  change. 
The s h a r e  e q u a t io n s  o f  Model 2 a r e :
p r i c e  o f  t h e  augmented by exogenous t e c h n i c a l  change o u t p u t  i ;  x .  i s  t h e
vl
observed  f i x e d  i n p u t  q u a n t i t y ,  w h i l e  Z. i s  t h e  augmented by exogenous
J




( 4 . 1 8 )
output: in = 1 ,  2 ,  3 ,  4; i n p u t :  n = 1 ,  2
w ith  t h e  a d d i t i o n a l  l i n e a r  homogeneity r e s t r i c t i o n s :
2 ^6 ^  = 0  and £.j<f>.jt  = 0
Em pir ica l  Implementa t ion  o f  Model 2
A f t e r  t h e  d e l e t i o n  o f  two e q u a t i o n s  th e  e q u a t io n  system to  be e s t im a ted  
i s  as  f o l l o w s :
PMYM/7r = aM + YMMl n ( PM/ P (P + + YMIl n ^PI / P C^
+ 5MLl n ( x L/ x K) + 6MTt  + e 2M
PXYX/ir = aX + YMXl n ^PM/ P C^  + YXXln< V PC> + YXIl n ^PI / P C^
+ 6 XLl n ( x L/ x K) + 5XTt  + e 2X
Pj Yj / tt = otj + YMjl n ( PM/pc )  + YXIl n l^V ,V  + YI I l n ^PI^PC^
■i" 6 j ^1 n ( ® 2 j
Wl xl /tt  = eL + 5|iflJn ^,y PC^  + <sx l ^ iV iV  + 6 iL l n ^ * W
^ L lJ n ^XL/XK^  "** e2L
In Model 3 we r e d e f i n e  t h e  v a r i a b l e s  i n t r o d u c i n g  endogenous v a r i a b l e
5 9
Model 3 .
In e s t i m a t i n g  eq. ( 4 .9 )  we r e d e f i n e  th e  v a r i a b l e s  as f o l l o w s :
a* = A E‘ a i e ' P i t D q i oi e p i
Z* = B •Db' l e ^ j t x . (4 .1 9 )J o j  j
where q.. i s  t h e  p r i c e  o f  t h e  augmented by bo th  exogenous and endogenous 
t e c h n i c a l  change o u tp u t  i ;  Z. i s  augmented by both  t e c h n i c a l  changes  in
J
i n p u t  q u a n t i t i e s .  AQ^  and BQj  a r e  t h e  i n i t i a l  l e v e l  o f  endogenous t e c h ­
nology a t  o u tp u t  and i n p u t  space  r e s p e c t i v e l y ,  a^ and bj  a r e  t h e  l e a r n i n g  
c o e f f i c i e n t s  o f  o u t p u t s  and i n p u t s .  E i s  t h e  endogenous t e c h n o l o g i c a l  
change v a r i a b l e  measured by an index o f  e x p e r i e n c e .  Then t h e  e q u a t io n s  
a r e  a s  f o l lo w s :
W *  = “M + YMMl n ^PM/ P C^  + YMXl n ^ W  + YMIl n ( PI /FV
+ <sMLl n ( x L/ x K) + $m t  + s ^ l n E j  + e 3M
p xYx/ tt = a x + YMXl n ( PM/ P C^  + YXXl n ^ W  + YXIl n ^PI / P C^
+ 6XLl n ( x L/ x K) + 5XTt  + <SXE^lnE1 + e 3X
P j Y j / tt =  a j  +  YM I l n ( P M/ P c ) +  Y X I l n ( P x / P c ) +  Y j  j l  n ( P j / P c )
Wl xl / t t  = SL + 6MLl n ^ V PC^  + ^XL11^  W  + ^IL1 n( p i / pc^
^^^l n (x^/X|^) + (ji^yt + ®3 L
6 0
The s h a r e  e q u a t io n s  can be w r i t t e n  as  f o l lo w s :
S. = + z .y ^ ln p ^  + E.S.. j lnx . j  + + iSj^lnE (4 .20 )
Vj = £QJ. + US. . In p .  + + + ^ jE lnE ( 4 -2 1 )
where and a r e  t h e  same as  in  Model 2.
6iE * -^ihCH-ra) + M - | j ( b j - b n ) (4 .22)
*jE = + E* o k V bn) ( 4 ' 23)
a . = a .  -  InA . (.4*24)
01  1 01
8o j  = 6j  -  lnBo j  W ' 25!
r f  a i > 0  endogenous t e c h n i c a l  changes  moves t h e  p ro d u c t io n  p o s s i b i l i t i e s  
f r o n t i e r  outwards  in  o u t p u t  sp ace .
Ijf b .  > 0  endogenous t e c h n i c a l  changes produce an inward s h i f t  o f  t h e  
p r o d u c t io n  i s o q u a n t  f r o n t i e r  in  t h e  i n p u t  sp ac e .
_If a .  = a" a n d / o r  b .  = F, endogenous t e c h n i c a l  change produces  p a r a l l e l '
*■ 0
movement o f  t h e  p r o d u c t io n  p o s s i b i l i t i e s  a n d / o r  p ro d u c t io n  i s o q u a n t  f r o n t i e r s ,  
i . e . ,  a l l  o u tp u t  and i n p u t  b e n e f i t  e q u a l l y  from t h e  t e c h n o l o g i c a l  advance­
ments .
I f  a f H a n d / o r  b .  f F, endogenous t e c h n i c a l  chdnge i s  o u tp u t  a n d /o r
J
i n p u t  b i a s e d .
Empir ical  Implementa t ion  o f  Model 3
Models 4 ,  5,  6 , 7,  and 8  a r e  v a r i a n t s  o f  model 3 and r e p l a c e  
with Eg, Eg, E^, Eg and Eg r e s p e c t i v e l y .  Where in :
Ex i s  accumulated  in v e s tm e n t s .
Eg i s  p r o p o r t i o n a l  growth r a t e  o f  c a p i t a l  p e r  worker .
Eg i s  p r o p o r t i o n a l  growth  r a t e  o f  g ro s s  in v e s tm e n t  p e r  worker .
E^ i s  p r o p o r t i o n a l  growth r a t e  o f  t h e  s h a re  in v es tm en t  in  income.
Eg i s  r e a l  money.
Eg i s  p r o p o r t i o n  o f  imported  in v es tm en t  goods i n  t o t a l  im p o r t s .
For convenience  th o s e  s i x  models were named as  f o l l o w s :
3 ( t+Ex) ,  4 ( t+E2 ) ,  5 ( t+E3 ) ,  6 ( t+E4 ) ,  7 ( t+E5 ) and 8 ( t+Eg ) ,  
where t  i s  f o r  t im e .
Another  6 models a r e  in t ro d u c e d  h e re  in  o r d e r  t o  be more g e n e ra l
in  s e l e c t i n g  t h e  b e s t  s a t i s f a c t o r y  model o f  S r i  Lankan economy. These
6 models o n ly  a l lo w  f o r  endogenous te ch n o lo g y .  For  t h e  conven ience  o f  
i d e n t i f i c a t i o n  t h e s e  6  models a r e  d e s c r i b e d  below in  terms o f  t h e  t e c h n o ­




Following th e  same p ro ce d u re  as  in  ( 4 .9 )  and (4 .1 9 )  b u t  o m i t t i n g  th e  
exogenous techno logy  v a r i a b l e  ( t )  o n ly ,  we r e d e f i n e  t h e  Models 9 -14 .
Thus t h e  model s p e c i f i c a t i o n  i s :
** -aiq =AojE aip.
z *  = B .Ebjx. (4 .2 6 )wj J
where a l l  t h e  n o t a t i o n s  s t a n d  f o r  t h e  same meanings as  i n  (4 .1 9 )
and 6 ._ and <j>.c i n  t h e  s h a r e  e q u a t i o n s  a r e  t h e  same as  in  Models 3 -8 .IE JE
Purpose  o f  New V a r i a b l e s  
The aim o f  adding  new v a r i a b l e s  i s  n o t  on ly  t o  enhance th e  p ro ­
f i t  f u n c t i o n  b u t  a l s o  t o  d i s c o v e r  w he the r  "a p r i o r i "  r e s t r i c t i o n s  
w i l l  he lp  i n  e x p l a i n i n g  t h e  observed  d a t a .  I f  t h o s e  r e s t r i c t i o n s  do no t  
h e lp  in  e x p l a i n i n g  t h e  observed  d a t a  th e n  i t  i s  c l e a r  t h a t  u n r e s t r i c t e d  
e s t i m a t e s  w i l l  do wel l  i n  e x p l a i n i n g  d a t a .  Thus t h e  main o b j e c t i v e  here  
i s  t o  e s t i m a t e  o u r  p a r a m e te r s ,  s u b j e c t  t o  r e s t r i c t i o n s  and t o  t e s t  t h e  
v a l i d i t y  o f  t h e  r e s t r i c t i o n s . 60
In t h i s  c a s e  o f  add ing  v a r i a b l e s ,  Model 1 i s .  d i f f e r e n t  from Model 2 
s i n c e  Model 1 i s  r e s t r i c t e d  in  te rms  o f  exogenous te c h n o lo g y .  As t h e r e  
a r e  4 e q u a t i o n s ,  namely,  i )  e x p o r t s ,  i i )  im p o r t s ,  i i i )  i n v e s t m e n t s ,  and 
iv )  l a b o r  in  t h i s  e s t i m a t i n g  sys tem ,  Model 1 has 4 r e s t r i c t i o n s .
Model 1 i s  d i f f e r e n t  from Model 9C -  14c s i n c e  Model 1 in  t h i s
E1 6
c a s e  i s  r e s t r i c t e d  in  te rm s  o f  endogenous t e c h n o lo g y .  Once a g a in  t h e r e
a r e  4 r e s t r i c t i o n s  in  t h e  f i r s t  model compared to  t h e  Models 9F -  14F .
t l 6
Model 1 i s  d i f f e r e n t  from Model 3t + ^  ^  ^ s i n d e  Model 1
does  no t  a l lo w  f o r  bo th  endogenous and exogenous tech n o lo g y  w h i le
60Desai Megnad. Appl ied  E c o n o m e tr ic s . New York: McGraw-Hill Co. ,  
1976, pp. 61-65.
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Models 3^t+E j -  8 ^t+E j a l lo w  f o r  both t h e s e  t e c h n o l o g i e s .  In t h i s  c a se  
t h e  imposed r e s t r i c t i o n s  a r e  h ig h e r  than  t h e  e a r l i e r  c a s e s .  Thus ,  t h e r e  
a r e  8  r e s t r i c t i o n s .
Also Model 2 i s  d i f f e r e n t  from Models 3 ^ +E j -  8 ^ +E j s i n c e
t h e s e  models a l lo w  f o r  endogenous p lu s  exogenous t e c h n o l o g i e s  w h i le  Model
2 a l low s  f o r  exogenous te c h n o lo g y .  Thus t h e r e  a r e  4 r e s t r i c t i o n s  imposed
-  8on Model compared t o  Models 3 ^ +E  ^ ( t+Eg ) s e p a r a t e l y .
In f i n d i n g  t h e  b e s t  s a t i s f y i n g  model t h i s  s tu d y  has fo l low ed  th e  
fo l lo w in g  4 s t e p s :
Step 1: Under t h e  r a t i o n a l e  t h a t  t h e  h ig h e r  t h e  maximum v a lu e  o f
t h e  l i k e l i h o o d  f u n c t i o n ,  t h e  h i g h e r  t h e  goodness  o f  f i t  o f  
t h e  e q u a t i o n s ,  t h e  models which have low maximum v a lu e  o f  
l i k e l i h o o d  f u n c t i o n s  a r e  dropped .  However, t h e  s e l e c t i o n  
o f  a low v a lu e  i s  a r b i t r a r y  from any v ie w p o in t .  T h e r e f o r e ,  
t o  be somewhat r e a s o n a b l e  t h i s  s tu d y  has used t h e  fo l lo w in g  
method: Any models which have h ig h e r  maximum v a lu e  o f  th e
l i k e l i h o o d  f u n c t i o n  than  t h e  a v e rag e  o f  t h e  lo w e s t  and h i g h e s t
v a lu e s  a r e  s e l e c t e d .  All t h e  o t h e r  models a r e  dropped.
Under t h i s  c r i t e r i a  the-Models  3^t+g  ^ ®(t+E )* ^ ( t+E ) anc*
1 2 ^  j a r e  s e l e c t e d  ( see  Table  2 ) .
4
Step 2: The second c r i t e r i a  o f  f i n d i n g  t h e  b e s t  s a t i s f y i n g  model-
among th o se  s e l e c t e d  was t h e  t e s t  s t a t i s t i c s .  Here a l i k e ­
l ih o o d  r a t i o  t e s t ,  i s  used ( se e  D esa i ,  M, 1976, p.  65; Simos, 
E . ,  1981b, p .  217) .  The l i k e l i h o o d  r a t i o  ( x  ) i s  t h e  maximum 
value  o f  t h e  l i k e l i h o o d  f u n c t io n  f o r  th e  c o n s t r a in e d  case  d i ­
vided by t h e  maximum value  o f  th e  l i k e l i h o o d  f u n c t io n  f o r  th e  
u n co n s t r a in ed  c a se .
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"For l a r g e r  sample ca se s  we have a theorem which says  t h a t
2
- 2 1 nx i s  d i s t r i b u t e d  as x w i th  as many d eg rees  o f  freedom
as the  number o f  r e s t r i c t i o n s .  This  i s  ex t r em e ly  h e lp f u l
2
because  we can compute x c o r re sp o n d in g  to  t h e  computed x
2
and compare i t  t o  some p r e - a s s i g n e d  c r i t i c a l  l e v e l  o f  x •
(E g . ,  f o r  t h e  .05 r e g io n )  as  in  t h e  t - t e s t ,  and i f  t h e
2
computed x i s  l e s s  th an  th e  c r i t i c a l  va lue  th en  we say
M61t h a t  our  r e s t r i c t i o n s  a r e  n o t  r e j e c t e d  by th e  d a t a .
I f  t h e r e  i s  a g r e a t e r  f a l l  in  t h e  l i k e l i h o o d  v a lue  
o f  t h e  r e s t r i c t e d  f u n c t i o n  when compared w i th  t h e  uncon­
s t r a i n e d  c a s e ,  t h e  i m p l i c a t i o n  i s  t h a t  t h e  r e s t r i c t i o n s
a r e  no t  v a l i d .  In t h i s  c a se  -21 nx exceeds  t h e  c r i t i c a l
2
v a lu e  o f  x which i s  c o n s i s t e n t  w i th  th e  number o f  r e s t r i c ­
t i o n s  imposed.
Here o u r  u n r e s t r i c t e d  models ,  which were s e l e c t e d  
from S tep  1 a r e  Models 3 ( t + E l ) , 5 ( t+£3)> 6 ( t + E 4 ) , 8 (t+Ej;)
and th e  c o n s i s t e n t  r e s t r i c t e d  models a r e  Models 9C , l l c ,
E1 e 3
12^ , 14r  , and 2. At 95% lev e l  o f  co n f id e n c e  in  th e
4  6  2 
f o u r  r e s t r i c t i o n  c a s e s  t h e  c r i t i c a l  v a lu e  o f  x i s  9 .5 .
Except  i n  Model l l c » which i s  r e s t r i c t e d  in  te rms o f
3
exogenous tec h n o lo g y  compared to  Model 5 ^ ^  a l l  t h e  
o t h e r  c a s e s  proved th e  r e s t r i c t i o n s  t o  be i n v a l i d  (see  
Table 3 ) .  However, when Model 5 / . +P~x i s  compared with




Model 2 which i s  r e s t r i c t e d  in  t h i s  case  in  te rms  o f  
endogenous t e c h n o lo g y ,  i t  appeared  t h a t  t h e  Model y
i s  v a l i d .  Thus Models 3 ( t f E l ) , 5 ( t + £ 3 ) , 6 (t+E4) and 
8 ( t + Eg) which a r e  u n r e s t r i c t e d  a r e  used a g a in  in  t h e  
t h i r d  s t e p .
The t h i r d  c r i t e r i a  used to  choose a b e s t  s a t i s f y i n g  model 
was t o  check w he the r  t h e  p a ram e te r  e s t i m a t e s  o f  t h e  endo­
genous tech n o lo g y  and t h e  exogenous t echno logy  in  each 
e q u a t io n  in  each model a r e  s i g n i f i c a n t  o r  n o t  ( see  Table  4 ) .  
Here I have compared t  s t a t i s t i c s  o f  t h e  p a ram e te r  e s t i ­
mates  o f  exogenous t e c h n o lo g y ,  t ,  and endogenous techno logy  
E in  each model .  The Models and *>(£+£ ) a r e
dropped ou t  in  t h e  t h i r d  s t e p ,  s i n c e  th ey  had t h e  low es t  
amount o f  s i g n f i c a n t  p a ram e te r  e s t i m a t e s  compared t o  th e  
o t h e r  2  models .
In f i n d i n g  th e  b e s t  s a t i s f y i n g  model among Models j
and th e  fo l lo w in g  c r i t e r i a  were used .  Expected
s ig n s  o f  t h e  p r i c e  e l a s t i c i t i e s  o f  demand and t h e  p r i c e  
e l a s t i c i t y  o f  supp ly  in  Models 3^t+E j and y as wel l
as t h e  s u b s t i t u t a b i l i t y  o f  c a p i t a l  to  l a b o r  in  th o se  models 
were checked.  Model 3 ^ +E j g iv e s  a l l  t h e  c o r r e c t  s ig n s  
one cou ld  e x p e c t  under  normal c i r c u m s ta n c e s ,  e x c e p t  in  
p r i c e  e l a s t i c i t y  o f  t h e  supply  o f  consumption ( see  Table 5 ) .  
But t h e  p r i c e  e l a s t i c i t y  o f  th e  supp ly  o f  consumption has 
shown, when t e s t e d  by the  t - s t a t i s t i e s ,  t h a t  t h e  i n c o r r e c t  
s ig n  i s  i n s i g n i f i c a n t .  .
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Thus Model 3^t+E  ^ has been s e l e c t e d  as  t h e  b e s t  s a t i s f y i n g  model 
f o r  th e  Sr i  Lankan economy.
I t  i s  i n t e r e s t i n g  enough t o  show t h a t  when one uses  th e  fo l lo w in g  
two methods in  f i n d i n g  t h e  b e s t  model ,  Model 3 ^ +^^j  aga in  i s  t h e  b e s t  
and Model i s  t h e  second b e s t  model.
I n s t e a d  o f  t a k in g  t h e  above mentioned f o u r  s t e p s  I have t e s t e d  each 
r e s t r i c t i o n  us ing  t h e  X-  r a t i o  in  th e  fo l lo w in g  manner.
Method I :  Model 1 i s  t e s t e d  w i th  Model 2 a t  95% l e v e l  o f  c o n f i ­
dence .  Model 1 r e s t r i c t i o n s  here  appeared  t o  be i n ­
v a l i d .  Then Model 2 i s  t e s t e d  w i th  Models
8 ( t+Eg) s e Pa r a t e l y-  *n ^ i s  c a se  Model 2 i s  r e s t r i c t e d  
in  terms o f  endogenous t e c h n o lo g y .  There  a r e  fo u r  
r e s t r i c t i o n s  and a t  95% le v e l  o f  c o n f id en ce  u n r e s t r i c t e d
Models 3 ( t + E i j ,  5 ( t + E3 )» 6 (t+E4 ) ’ 7 ( t+ E s ) ’ 8 (t+E6 ) 
appeared  t o  be "doing w e l l " .  Then t h e s e  models a r e
checked us ing  economic c r i t e r i a ,  i e . ,  t h e  expected
s ig n s  o f  th e  p r i c e  e l a s t i c i t i e s  mentioned above.
Then Model 3^t + E i j became t h e  b e s t  and Model 8 ( t + £6 )
became th e  second b e s t .
Method I I :  I n s t e a d  o f  adding  exogenous techno logy  f i r s t ,  in  t h i s
case  endogenous tech n o lo g y  has been added f i r s t  and
t h e  r e s t r i c t i o n s  t e s t e d .  Thus Model 1 i s  t e s t e d  w i th
Models 9 ^  -  1 4 ^  s e p a r a t e l y .  In t h i s  case  Model 1
i s  r e s t r i c t e d  in  terms o f  endogenous techno logy  and
t h e r e  a r e  f o u r  r e s t r i c t i o n s .  At 95% co n f id e n c e  le v e l
th e  u n r e s t r i c t e d  Models 9 ^ ,  14E(.
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appeared  t o  be "doing w e l l " .  Then th o se  models were t e s t e d  
ag a in  w i th  r e l e v a n t  u n r e s t r i c t e d  ( i n  terms o f  exogenous 
tech n o lo g y )  m odels ,  namely 3^t + E i j ,  4 ( t+E2 ) '  5 ( t+E 3 ) ’
6( t+E4)  and 8 (t+Eg) ’ At 95^ c o n f l c e n c e  l e v e 1  w l th  f ° u r  
r e s t r i c t i o n s  Models 3 ( t + E l ) , « l t l £ 2 ) .  5 ( t +E4 ) ’ and 8 (t+E6 ) 
appeared  t o  be "doing w e l l " .  Then us ing  th e  above men­
t i o n e d  economic c r i t e r i a  t h e  s ig n s  were checked and th e  
Model became th e  b e s t  model.
3
68
Table  1 : Model S p e c i f i c a t i o n  in  Terms o f  Technology
Exogenous Endogenous
Model____________________  Technology t __________________Technology E
Model 1 = No t No E
Model 2 = With t No E
Model 3 {t+Ei)  = Wi t h  t With Ex
4  ( t+E2) With t
With E2
5 (t+E3 ) With t With E3
®(t+E4) With t With E^
7 (t+E5 ) = With t With Eg
8 (t+Eg) =
With t With Eg






No t With E2
u (e3 ) ■
No t With Eg
1 2 (E4 ) No t
With E4
13(Eb ) -
No t With Eg
1 4 (E6 ) ■ No t With Eg
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T a b l e  2 : Log o f  L i k e l i h o o d  F u n c t i o n




( t+ E i )























14  2 2 2 . 1
1 e6
T a b l e  3 :  T e s t  S t a t i s t i c s
*mdl
3 ( t + E l ) = %
3,
( t+ E i ) = 9*i
mdl 5 (t+E3 ) = U E3 5 ( t +E3 ) = l l 2 3
mdl 6 (t+E4 ) = 1 2 E4 6 ( t +E4 )
mdl 8 (t+E6 ) = 1 4 Eg 8 ( t +Efi) = 1%
3 ( u E i ) = 2 3 ( t+ E j )
= 2
5 <t +E3 ) " 2 5 (t+E3) = 2
6 (t+E4 ) = 2 6 (t+E4 ) = 2
8 ( t . E 6 ) =  2 8 ( t +E6 ) = 2
*
Note mdl = model
2 2
x x R e s t r i c -  T e s t  Conclusion
95% 99% t i o n s  S t a t :  Accepted
9.5 13.3 4 14 Hj
9.5 13.3 4 6 H0
9.5 13.3 4 10 Hj
9.5 13.3 4 14 Hx
9.5 13.3 4 20 Hj
9.5 13.3 4 38 Hx
9.5 13.3 4 40 Hj
9.5 13.3 4 18 Hi
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T a b l e  4 :  T S t a t i s t i c s  o f  P a r a m e t e r s
Model 6MT 6 XT 6 IT <|>LT 5ME 6 XE 6 IE
mdl 3^t+E j 2 .51 - 2 ,4 6  - .7 2  - 3 . 3  - 2 . 1  ' 2 . 0  1.11
mdl 5 ( t+E3) 1 .76  - 1 .9 8  .45 1 .40 .51 2 .39  - 9 .0 2
mdl 6 ( t+E j 2 .3  3 .3  .03 1 .1  .08 1 .80  - 7 .3 0







Table  5 : P r ic e  E l a s t i c i t i e s  o f  Demand. P r ic e  E l a s t i c i t i e s  o f  Supply,
and e l a s t i c i t y  o f  s u b s t i t u t i o n  between c a p i t a l  and l a b o r .
Model
E l a s t i c i t y _____________ 3_______________8_
eXX
eMM 




.10 - . 0 3
■1.12 - . 6 5
.14  - . 0 5
- . 0 3  - . 0 1
1 .08  .81
eXX = P r i c e  e l a s t i c i t y  o f  e x p o r t  supp ly
eMM = P n c e  e l a s t i c i t y  o f  import  demand
e j l  = P r i c e  e l a s t i c i t y  o f  in v es tm en t  supply
eCC = P r i c e  e l a s t i c i t y  o f  consumption supply
= E l a s t i c i t y  o f  s u b s t i t u t i o n  between c a p i t a l  and l a b o r
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Study L i m i t a t i o n s
Conceptual  L i m i t a t i o n s
The well  known " c a p i t a l  c o n t r o v e r s y "  c o n t i n u a l l y  shows t h a t  t h e  problem 
o f  a g g r e g a t in g  d i f f e r e n t  t y p e s  o f  c a p i t a l  goods which a r e  he te rogenous  
w i th  d i v e r g e n t  c h a r a c t e r s ,  d i f f e r  in  t h e  l o n g e v i t y ,  impermanence, p ro ­
d u c t i v e  q u a l i t i e s ,  e t c .  Counter  arguments  t o  t h i s  have been w r i t t e n  
o c c a s i o n a l l y  by many a u th o r s  (Usher and N a d i r i ,  1970).  F u r th e rm o re ,  i f  
one were t o  a c c e p t  t h e  argument a g a in s t  a g g r e g a t i n g  c a p i t a l  goods one 
would a l s o  have t o  s to p  t h e  common p r a c t i c e  o f  a g g r e g a t i n g  l a b o r  and 
o u t p u t ,  s i n c e  t h e  problems o f  a g g r e g a t i o n  a r e  e q u a l l y  a p p l i c a b l e  to  them.
Even t h e  i s s u e  o f  t e c h n o l o g i c a l  changes a r e  s u b j e c t  t o  argument.
Siince t h e  "way o f  making p r o d u c t s "  a r e  d i f f e r e n t  from f i r m  to  f i r m ,  
t h e r e  i s  a doubt  whether  someone can t a l k  abou t  any p r o d u c t io n  f u n c t i o n  
o r  any v a r i a b l e  p r o f i t  f u n c t i o n .  This  le a d s  some econom is ts  t o  say 
t h a t  "we sh o u ld  n o t  c o n s id e r  any p o l i c y  c o n c lu s io n  because  t h e  a n a l y s i s  
canno t  be p e r f e c t . "  But i t  i s  t h i s  a u t h o r ' s  o p in io n  t h a t  i t  i s  w or th ­
w h i le  drawing c o n c lu s io n s  t h a t  seem l o g i c a l  d e s p i t e  t h e  l i m i t a t i o n s .
M ethodolog ica l  L i m i t a t i o n s
Long te rm cause  and e f f e c t  r e l a t i o n s h i p  canno t  be u n d e r s to o d  by 
u s in g  t h i s  r e s e a r c h  methodology. This  methodology a l lo w s  us t o  i d e n t i f y  
t h e  r e l a t i v e  e f f e c t s  o f  eve ry  s e c t o r  o f  an economy, upon each o t h e r  and to 
compare one economy to  a n o th e r .  To de term ine  th e  long term cause  e f f e c t  r e l a ­
t i o n s h i p  would r e q u i r e  a d e t a i l  s tudy  o f  the  p a t t e r n  o f  t h e  h i s t o r i c a l  deve lop ­
ment o f  t h e  economy. This  i s  f a r  beyond t h e  r e s e a r c h  methodology adopted 
h e re .
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Also one c r i t i c a l  i s s u e  in  LDC i s  t h e  c o n t r o v e r s y  ab o u t  tech n o lo g y  
t r a n s f e r  (Amatya Sen ,  1980) .  The c o n t r i b u t i o n  o f  tech n o lo g y  t r a n s f e r  
to i ; th e  t e c h n o l o g i c a l  c a p a b i l i t y  o f  t h e  economy can n o t  be f u l l y  u n d e r ­
s to o d  no r  t h e  t e c h n o l o g i c a l  dependence o f  t h e  economy on t h e  deve loped  
c o u n t r i e s  w i th  an a s y m e t r i c  n a t u r e  canno t  be f u l l y  r e v e a l e d  by t h i s  
r e s e a r c h  methodology.  To deal  w i th  t h e  q u e s t i o n  a b o u t  t e c h n o l o g i c a l  
t r a n s f e r  would r e q u i r e  a s tu d y  o f  modern c a p i t a l i s m  and t h e  i n t e r n a t i o n a l  
o r d e r  t h a t  s tems from i t .  Tha t  i s  f a r  beyond t h e  scope  o f  t h i s  s tu d y .
The p r i c e  indexes  used h e r e ,  D iv i s i a  P r i c e  Indexes ,  i s  aimed a t  r e ­
ducing  t h e  a g g r e g a t io n  b i a s ,  b u t  i t  i s  im p o ss ib le  t o  e l i m i n a t e  a l l  t h e  
a g g r e g a t io n  b i a s .  Extremely wide d i s a g g r e g a t i o n s  a r e  l i m i t e d  somewhat 
by t h e  a v a i l a b i l i t y  o f  d a t a  groups in  each o u t p u t  and i n p u t  groups as 
w e l l  as  from e x i s t i n g  c u r r e n t  e s t i m a t i o n  t e c h n i q u e s .  The assum pt ion  o f  
c o m p e t i t i v e  market  w i l l  c r e a t e  some l i m i t s  as  i t  i s  a s t r o n g  r e s t r i c t i o n .  
However, t h i s  assumpt ion  i s  no t  uncommon in  e m p i r i c a l  s t u d i e s .  F i n a l l y ,  
t h e  f u n c t i o n a l  form ad op ted  h e re  ( t r a n s l o g )  has a l i m i t a t i o n  o f  be ing  
o n ly  an app rox im a t ion  o f  a Tay lo r  s e r i e s  expans ion .
All o u t p u t  p r i c e s  a r e  t aken  as  exogenous. The t a s k  o f  making a 
g e n e ra l  e q u i l i b r i u m  model which makes t h e  o u t p u t  p r i c e s  as  endogenous 
i s  beyond t h e  scope o f  t h i s  s tu d y .  S ince  in  r e a l i t y  Sr i  Lanka a c t s  
as  a p r i c e  t a k e r  in  te rms o f  t h e  p r i c e  o f  e x p o r t s  and i m p o r t s ,  t a k in g  
p r i c e  as exogenous w i l l  n o t  i n v a l i d a t e  t h e  r e s u l t s .
Th is  model e s t i m a t e s  s h o r t - r u n  demand and s u p p ly .  Some a u th o r s  
(Rasaputram W., 1964) o b t a in e d  r e l a t i v e l y  b e t t e r  r e s u l t s  by in t r o d u c i n g  
t im e  l a g s .  But i s  i s  q u i t e  q u e s t i o n a b l e  t o  i n t r o d u c e  t ime lag  i n t o  
such a model because  d u r a t i o n  and p e r io d  lag  i s  a r b i t r a r y  in  any macro 
model .
CHAPTER V
EMPIRICAL RESULTS AND FUTURE RESEARCH 
Data D es c r ip t io n
The d e t a i l s  o f  t h e  d a ta  a re  d e s c r ib e d  in  t h e  S t a t i s t i c a l  Appendix 
I and S t a t i s t i c a l  Appendix I I  and th e  d a ta  i s  g iven in  Tables  A - I - l  to  
A - I -19 ,  A - I I I - 1 ,  A - I I I - 2 ,  A I I I - 3 , A I I I - 4 ,  and A I I I -5 .
Matr ix  o f  E l a s t i c i t y
Following Kohli (1978) t h e  s t r u c t u r e  o f  t h e  technology  by computing 
th e  o u tp u t  p r i c e  and in p u t  q u a n t i t y  m a t r ix  o f  e l a s t i c i t i e s  can be examined:
Epp EPX
6 ln y . j /< 5 lnpn 61 n y ^ / 6 l  rix^
^■xp ^xx 5 l n w j / 6 l n p n 6 l n w j / 6 l n x | <
where th e  submatr ix  Epp i n d i c a t e s  th e  own and c ross  p r i c e  e l a s t i c i t i e s  
of  t h e  o u tp u t  supply  f u n c t i o n s ,  whi le  E i n d i c a t e s  t h e  own and c ross
X X
i n v e r s e  p r i c e  e l a s t i c i t i e s  o f  i n p u t  demand. The o t h e r  submatr ix  co n ta in  
th e  e l a s t i c i t i e s  between in p u ts  and o u t p u t s .
Empirical  R esu l t s
Table  6 p r e s e n t s  t h e  param eter  e s t im a t io n  f o r  Model 3 ( t + E i ) • Table  7 
d e p i c t s  t h e  in p u t  demand c ro ss  and own p r i c e  e l a s t i c i t i e s  and o u tp u t  
demand/supply c ross  and own p r i c e  e l a s t i c i t i e s  f o r  s e l e c t e d  y e a r s  
1958-78, in  th e  Sri  Lankan economy.
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P r ic e  E l a s t i c i t i e s  
I t  i s  found t h a t  the  ex p o r t s  appear  to  be n o n - s e n s i t i v e  to  p r i c e  
changes (u s ing  th e  average  o f  th e  whole pe r iod  as th e  p r i c e  e l a s t i c i t y  i s
0 . 1 0 ) ;  imports  a r e  q u i t e  s e n s i t i v e  t o  p r i c e  changes ( th e  average  o f  
i s  - 1 . 1 2 ) ;  consumption i s  n o n - s e n s i t i v e  to  p r i c e  changes ( t h e  average  
o f  E q q  i s  - 0 . 0 2  which was f u r t h e r  found to  be s t a t i s t i c a l l y  i n s i g n i f i ­
c a n t ) ;  and f i n a l l y  t h e  own p r i c e  e l a s t i c i t y  o f  inves tm ent  i s  in  th e  o rd e r  
o f  0 ,14 .
Cross P r i c e  E l a s t i c i t i e s  
The c ro ss  p r i c e  e l a s t i c i t y  r e v e a l s  t h a t  consumption goods and 
ex p o r t  goods a r e  complements in  p ro d u c t io n ;  t h a t  i s ,  an i n c r e a s e  o f  
p r i c e  o f  one o u tp u t  w i l l  i n c r e a s e  th e  supply  o f  t h e  o t h e r .  On th e  o th e r  
hand, ex p o r t  goods and inves tm en t  goods a r e  s u b s t i t u t e s  f o r  each o t h e r  
in  p r o d u c t io n ,  i . e . ,  an i n c r e a s e  in  th e  p r i c e  o f  any o f  t h e s e  two goods 
would lead  to  a d e c re a se  in t h e  supply  of  th e  o t h e r  good. Also th e  r e ­
s u l t s  revea l  t h a t  t h e  e x p o r t  and investment  goods and consumption goods 
a re  import  i n t e n s i v e ,  i . e . ,  an i n c r e a s e  in th e  p r i c e  o f  imports  leads  
to  a d e c rease  in th e  supply  o f  e x p o r t s ,  o f  investment  goods and o f  con­
sumption goods. Fur therm ore ,  an i n c r e a s e  in  th e  p r i c e  o f  ex p o r t  a n d /o r  
investment  a n d /o r  consumption goods would be accompanied by a h igher  
demand f o r  imports .
Cross E l a s t i c i t i e s  o f  Investment and Consumption 
The c ro ss  e l a s t i c i t y  o f  inves tm en t  and imports  compared to  t h a t  o f  
consumption and imports  revea l  t h a t  any given exogenous p r i c e  i n c r e a s e  in 
imports  w i l l  reduce the  supply  o f  investment  and supply  o f  consumption 
bu t  th e  degree  o f  r e d u c t io n  in  investment  i s  much h ig h e r  than  i t  i s  in
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consumption. A c a r e fu l  r e s e a r c h  o f  th e  composit ion o f  imports  w i l l  
suppor t  t h e s e  r e s u l t s  whi le  th e  imported food and d r in k  group {considered  
e s s e n t i a l  goods) shows t h e  h i g h e s t  pe rcen tag e  va lue  o f  t o t a l  imports  
compared to  imported inves tm ent  goods ( see  Table A-1-15) .
Fur thermore ,  an i n c r e a s e  in  l a b o r  wage r a t e  would lead  to  an i n ­
c r e a s e  in  consumption,  b u t  i t  w i l l  lead  to  a d e c re a se  in  inves tm en t .  
However, an i n c r e a s e  in  c a p i t a l  r e n t a l  p r i c e  would a c t u a l l y  l e a d  to  an 
i n c r e a s e  in both consumption goods and inves tm en t  goods. Turning towards 
f ix e d  in p u ts  a l o n e ,  c a p i t a l  and lab o r  a re  obv ious ly  s u b s t i t u t e s  f o r  
each o t h e r .  A lso ,  th e  e l a s t i c i t y  o f  s u b s t i t u t i o n  s t a y s  ex tremely  s t a b l e  
over  t im e .  >
E f f e c t s  on Balance o f  Payment
Cross e l a s t i c i t y  between imports  and la b o r  and between e x p o r t s  and 
l a b o r  shows a favorab le  n e t  e f f e c t  on Balance o f  Trade (BOT). But c ro s s  
e l a s t i c i t i e s  between imports  and c a p i t a l  and between e x p o r t s  and c a p i t a l  
show a n e t  n e g a t iv e  e f f e c t  on BOT. Also th e s e  r e s u l t s  reveal  t h a t  when 
one compares th e  c ross  e l a s t i c i t i e s  between c a p i t a l  and e x p o r t s  and b e t ­
ween la b o r  and ex p o r t s  th e  l a b o r  in p u t  g e t s  a r e l a t i v e l y  h ig h e r  sh a re  
than  c a p i t a l  from an in c r e a s e  in ex p o r t  p r i c e .  The r e s u l t s  showed a 
r e l a t i o n s h i p  between th e  e f f e c t s  o f  changes in  import  p r i c e s  on the  
q u a n t i t y  o f  l a b o r ;  an exogenous i n c r e a s e  in  import  p r i c e s  dec rease s  
th e  q u a n t i t y  demanded; an exogenous i n c r e a s e  in t h e  p r i c e  o f  ex p o r t  
i n c r e a s e s  th e  demand f o r  l a b o r  i n p u t ;  and an in c r e a s e  in th e  import 
p r i c e  d e c rease s  t h e  demand f o r  c a p i t a l  i n p u t . .  A lso ,  any in c r e a s e  in  
import p r i c e s  w i l l  reduce  t h e  demand f o r  c a p i t a l  but  to  a l e s s e r  degree  
compared to  t h a t  f o r  l a b o r .  A comparison o f  th e  c ro ss  e l a s t i c i t i e s
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showed t h a t  lab o r  g e t s  a h ig h e r  r e t u r n  than  c a p i t a l  due to  any in c r e a s e  
in e x p o r t  p r i c e .  F a c to r  i n t e n s i t y  shows t h a t  e xpor ts  a r e  l a b o r  i n t e n ­
s i v e ,  imports  a re  c a p i t a l  i n t e n s i v e ,  consumption goods a re  l a b o r  i n t e n ­
s iv e  and inves tm ent  goods a r e  c a p i t a l  i n t e n s i v e .
Technolog ica l  Changes
Table  9 d e p i c t s  t h e  exogenous and endogenous t e c h n o lo g ic a l  changes 
in  Sr i  Lankan economy f o r  t h e  p e r io d  1958-78. The growth r a t e s  o f  exo­
genous t e c h n o lo g ic a l  change were ob ta in ed  b y - so lv in g  t h e  s im ul taneous  
eq u a t io n  system in e q u a t io n  (4 .17)  and (4 .18)  us ing  th e  Model 
e s t im a ted  c o e f f i c i e n t s .  The d i f f e r e n t i a l  l e a r n in g  e l a s t i c i t i e s  a r e  ob­
t a i n e d  by s o lv in g  t h e  s im u l ta n e o u s ly  e q u a t io n  system in  eq u a t io n  (4 .22)  
and ( 4 .2 3 ) .
With r e s p e c t  to  th e  t ime c o e f f i c i e n t ,  i t  appears  t h a t ,  on t h e  in p u t  
s i d e ,  exogenous t e c h n o lo g ic a l  p ro g res s  i s  r e l a t i v e l y  c a p i t a l  sav in g .
On th e  o u tp u t  s i d e ,  exogenous t e c h n o lo g ic a l  change i s  b i a s e d ,  r e l a t i v e l y ,  
a g a i n s t  imports  in  f a v o r  o f  consumption goods, bu t  when compared with 
th e  ex p o r t s  and inves tm ents  i t  i s  b i a s e d ,  r e l a t i v e l y ,  a g a i n s t  th e  con­
sumption goods.
F ur the rm ore ,  th e  d i f f e r e n t i a l  l e a rn in g  e l a s t i c i t i e s  on th e  o u tp u t  
s i d e  show t h a t  endogenous t e c h n o lo g ic a l  change i s  b ia se d  r e l a t i v e l y  
a g a i n s t  consumption goods with  r e s p e c t  to  imports  and e x p o r t s .  However, 
i t  a l s o  shows t h a t  endogenous t e c h n o lo g ic a l  change i s  b iased  r e l a t i v e l y  
a g a i n s t  inves tm ent  goods and in  fav o r  o f  consumption goods.  A lso ,  looking 
a t  t h e  d i f f e r e n t i a l  l e a r n in g  e l a s t i c i t i e s  on the  in p u t  s i d e ,  endogenous 
te ch n o lo g ic a l  change i s  l a b o r  sav ing  when compared with  t o t a l  c a p i t a l .
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Table 6 : Parameters  Es t im a tes  o f  t h e  Trans log  P r o f i t  Func t ion  -
Model 3 ( t+ E i)  ( t - s t a t i s t i e s  a r e  in  t h e  p a r a n t h e s e s ) .
“M 11 ,78 (2 .10 )
“ X - 4 . 0 3 ( - 1 . 8 5 )
“ I - 3 . 9 5 ( - l . 10)
eL - 8 . 9 4 ( - 3 . 4 9 )
YMM - 0 . 0 2 ( - 0 . 2 2 )
TMX - 0 .0 3 ( - 0 . 8 1 )
vm - 0 . 0 5 ( - 0 . 9 0 )
TXX 0 .1 9 (6 .9 5 )
m - 0 . 0 7 ( - 2 .0 8 )
YII 0 .1 6 (2 .6 8 )
6ml - 0 . 0 M - 0 . 3 3 )
6xl 0 .0 2 (0 .9 8 )
6 il - 0 .8 0 ( - 2 . 3 8 )
6mt 0 .0 5 (2 .5 1 )
6xt - 0 . 0 2 ( - 2 . 4 6 )
6XI 0 .0 1 ( - 0 .7 2 )
6MEi - 1 . 2 1 ( - 2 . 1 6 )
6 XEi 0 .4 3 (1 .9 8 )
5 i e i 0 .4 0 (1 .1 1 )
^LL 0 .0 2 (0 .5 7 )
^LT -J0 . 0 4 ( - 3 . 34)
*LEi 0 .9 4 (3 .6 5 )
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T a b le  7 :
Price  E l a s t i c i t i e s  o f  Demand and P r ic e  E l a s t i c i t i e s  o f  Supply f o r  S e lec ted  
Years 1958-1978, Aggregate  S r i  Lankan Economy (model 3 , .  »).
E l a s t i c i t y 1958 1962 1966 1970 1974 1978
£ mm -1 .1 6 -1 .1 4
-1 .0 9 - 1 .1 3 -1 .17 -1 .2 8
e mx
0.43 0.41 0.41 0.35 0.36 0.46
e MI 0.30 0.32 0.36 0.37 0.31
0.28
e MC 0.43 0.41 0.32 0.41 0.50
0.54
e XM - .3 4 - 0 .3 4 rO .31 - 0 .3 6
-0 .3 8 -0 .43
EXX - .0 4 - 0 . 0 1 0.05 0.14 0.07
- 0 .0 9
EXI - . 1 2 0.15 -0 .17 -0 .17 -0 .17
-0 .0 5
Exc 0.51 0.49 0.44 0.40 0.47
0.57
e im
- . 7 4 -0 .7 3 - 0 . 6 6 - 0 .5 6 -0 .67 -0 .71
EIX - .3 8 - 0 . 4 2 -0 .41 - 0 .2 6 -0 .3 6
-0 .1 4
EII 0 . 6 8 0.70 0.62 0.24 0.48
0.32
EIC 0.44 0.44 0.46 0.59 0.55
0.54
ecm
- . 1 3 - 0 . 1 1 -0 .07 - 0 . 1 1 -0 .1 4 - 0 . 2 2
Ecx 0.19 0.17 0.13 0 . 1 0 0.13
0.25
ECI 0.05 0.05 0.06 0 . 1 0 0.07 0.08
Ecc - . 1 1 - 0 . 1 0 - 0 . 1 1 -0 .09 -0 .0 6 -0 .11
ell - .4 8 -0 .4 9 -0 .5 3 -0 .51 - 0 .4 9 -0 .49
eKK -0 .52 -0 .5 0 - 0 .4 6 -0 .48 -0 .51 -0 .51
eKL 0.52 0.50 0.46 0.48 0.51 0.51
eLK O'. 48 0.49 0.53 0.51 0.49 0.49
g-ml 052 0.51 0.47 0.49 0.51 0.50
CONTD.
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l td .  Table  7 
i s t i c i t y 1958 1962 1966 1970 1974 1978
e mk
0.48 0.49 0.53 0.51 0.49 0.50
e xl
0.54 0.54 0.50 0.53 0.55 0.53
X





Oo1 - 0 .3 4 - 0 .3 3 - 0 . 1 0 - 0 . 2 1 - 0 . 1 2
e ik
1.30 1.33 1.33 1 . 1 0 1 . 2 0 i ; 12
e cl
0.56 0.55 0.51 0.52 0.55 0.55
e ck
0.44 0.45 0.49 0.48 0.45 0.45
e lm
-0 .27 -0 .2 5 - 0 . 2 2 - 0 .2 5 -0 .27 -0 .37
e lx
0.35 0.33 0.30 0.26 0.28 0.41
e li
- 0 .0 5 - 0 .0 5 - 0 .0 6 -0 .0 3 -0 .0 4 -0 .0 3
e lc
0.98 0.99 1 . 0 0 1 . 0 1 1.04 0.98
e km
- 0 .2 3 - 0 . 2 1
00Ho1 - 0 . 2 1 -0 .2 3 - 0 .3 3
XXLU 0.23 0.25 0 . 2 2 0.18 . 0 . 2 0 0.34
e ki
0.25 0.25 0.24 0.29 0.27 0.29
m X o 0.70 0.71 0.71 0.73 0.76 0.70
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Tab! e 8 :
E l a s t i c i t i e s  o f  T ra n s fo rm a t io n ,  Complementar i ty  and I n t e n s i t y  f o r
S e l e c t e d Years 1958-78, Aggregate Sr i  Lankan Economy (model
1958 1962 1966 1970 1974 1978
eMM 1.40 1.46
1.61 1.61 1.49 1.23
0MX 4.73 4 .96
5.60 5.06 4.64 3.72
^11 3.00
3.17 3.43 2.52 2.69 2.07
0.51 0.49 0.39 0.48 0.56 0.65
9XX - 0 .1 4 -0 .0 4 0.18 0 .63
0.30 - 0 .2 4
9XI -1 .2 4 - 1 .4 6 -1 .6 3 - 1 .1 9
-1 .4 8 -  0 .38
9XC 0.61 0.58 0.53 0.46
0.54 0 .68
9II 6 .66 7 .04 5.86 1.62
4.14 2 .36
9IC 0.29 0.33 0.47
0.52 0.38 0.41
-0 .1 4 - 0 .1 3 - 0 .1 4 -0 .1 1 -0 .0 7 - 0 .1 4
aLL -1 .0 1 - 1 .0 5 -1 .2 4 - 1 .1 6
- 1 .0 3 -1 .0 3
a KL 1.08 1.08 1.08 1.08 1.08 1.08
gKK -0 .9 9 -0 .9 4 -0 .8 0 - 0 .8 6 -0 .9 6 - 0 .9 6
?ML 1.08 1.09 1.12 1.10 1.08 1.06
CMK -0 .9 2 0.92 0.91 0.92 0.92 0.94
h i 1.13 1.15 1.19 1.21 1.18 1.11
?XK 0.87 0.87 0 .86 0.83 0.84 0.90
? IL - 0 .6 5 - 0 .7 2 -0 .7 8 -0 .2 3 -0 .4 6 -0 .2 5
CIK 2.51 2.50 2.31 1.98 2.29 2.12
CCL 1.93 1.99 2.17 2.13 2.07 1.95
?€K ■ 0.84 0.84 0.85 0.85 0.85 0.84
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Table 9 : Exogenous and Endogenous Technological Change: S r i  Lankan
NOTE: The growth r a t e s  o f  exogenous t e c h n o lg i c a l  changes a re  o b ta in ed  by
so lv in g  th e  s im ul taneous  eq u a t io n  system in  equa t ion  (4 .17 )  and 
(4 .18)  us ing  th e  Model 3 ( t + E l ) e s t im a te d  c o e f f i c i e n t s .  The d i f ­
f e r e n t i a l  l e a r n in g  e l a s t i c i t i e s  a re  o b ta in e d  by s o lv in g  th e  s i ­
multaneous e q u a t io n  system in eq u a t io n  (4 .22)  and ( 4 .2 3 ) .
Economy 1958-78.
D i f f e r e n t i a l  Growth Rates  
o f  Exogenous Technologica l  Change
D i f f e r e n t i a l  Learning E l a s t i c i t i e s  
o f  Endogenous Technologica l  Change
(yx - mc) = .57
( p i  -  u c )  = • "
(Xj_ - X| )^ = -5.31
(uM " ’-‘c)  = ”3 .55 (a|v) -  a^) = 143.06 
( a x - ac ) = 22.94 
( a i  -  a^) = -53 .07  
(bL - bK) = 2 1 0 . 6
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F uture  Research
Any re sea rc h  study,  d e s p i t e  l i m i t a t i o n s  such as  d i s c u s s e d  in 
Chapter  IV, p o t e n t i a l l y  makes a pa th  f o r  f u t u r e  r e s e a r c h .  In g e n e r a l ,  
f u t u r e  r e se a r c h  work comes in  t h e  form of :
a)  improvements o f  d a ta
b) methodology improvements
c) a l t e r a t i o n s ,  expans ions  in  terms o f  v a r i a b l e s ,  sample p e r io d s .
The two f ix e d  in p u ts  which t h i s  s tudy  has used have no t  appeared  in any 
source  as  cont inuous y e a r l y  da ta  s e r i e s .  Thus t h e  a u t h o r s '  e f f o r t  o f  
b u i ld in g  th e  d a ta  opens t h e  door f o r  new r e s e a r c h .  One could  use an 
a l t e r n a t i v e  way o f  measuring c a p i t a l  s to c k  and compare t h e  r e s u l t s  with 
th e  r e s u l t s  o f  t h i s  s tudy  and begin t o  de term ine  whether  th e  r e l a t i v e l y  
s imple method used in  t h i s  s tudy i s  s u f f i c i e n t  o r  no t  f o r  on*going work.
One could a l s o  c a p tu r e  much r e l i a b l e  da ta  through a h ig h ly  time 
consuming primary d a ta  survey r a t h e r  than  depending on secondary  sources  
f o r  in p u t  d a ta .
A lso ,  r e se a rc h  which used a methodology which r e v e a l s  t h e  h i s t o r i c a l  
m a te r ia l i s m  as well  as d e a l in g  with  th e  time s e r i e s  d a ta  e s t im a t io n  may 
come as a welcomed a d d i t i o n  in  g e t t i n g  a t  long range c a u s a l i t y  a l though  
i t  would be extremely  comprehensive and time consuming.
V ar iab les  such as human c a p i t a l  in  technology measurement i s  no t  
new in  th e  l i t e r a t u r e .  Any e f f o r t  towards measuring te ch n o lo g ic a l  changes 
by us ing  a l l  o t h e r  a p p r o p r i a t e  da ta  and v a r i a b l e s  in c lu d in g  n a tu ra l  
r e so u rc e s  w i l l  enhance th e  unders tand ing  o f  th e  t o p i c .
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Having e s t im a te d  th e  i n f l u e n c e  o f  t e c h n o lo g ic a l  changes ,  in each 
s e c t o r  as  well  as  t h e  in p u t  sh a re s  o f  t o t a l  income, i t  i s  im p o r tan t  to  
d i s c o v e r  t h e  w e l f a r e  a s p e c t  o f  t e c h n o lo g ic a l  p r o g r e s s .  Such a s tudy  w i l l  
be tremendously  im por tan t  from a s o c i a l  p o i n t  o f  view. A lso ,  s i n c e  th e  
S r i  Lankan Government has in c r e a s e d  i t s  e x p e n d i tu r e s  and provided  s o c i a l  
w e l f a r e  in  a r eco rd  high l e v e l ,  a s tudy  which c a p tu r e s  t h e  e f f e c t s  o f  
Government s o c i a l  w e l f a r e  spending on t e c h n o lo g ic a l  improvements would 
he~a wor thwhile  a d d i t i o n .
S ince  one o f  t h e  purposes  o f  t h i s  s tu d y  i s  t o  d i s c o v e r  new i n f o r ­
mation so t h a t  p o l i c y  fo rm u la t io n s  may be improved, th e  use o f  in c re a se d  
knowledge o f  maximizing v a r i a b l e  p r o f i t  f u n c t io n s  and economic a c t i v i t i e s  
w i l l  a id  such p o l i cy  d e c i s io n s  as well  as  be a v a i l a b l e  f o r  pedagogical 
pu rposes .
I t  should  be noted t h a t  t h e  success  o f  a p o l i c y  f i n a l l y  depends 
upon th e  managerial s k i l l ,  e f f i c i e n c y ,  and r e l e v a n t  i n s t i t u t i o n a l  f l e x i ­
b i l i t i e s .  A p ro p e r  e d u c a t io n a l  system aimed a t  n a t io n a l  i n t e r e s t s  and 
which p lac e s  emphasis on f a c t o r  endowments might  p lay  as  a s i g n i f i c a n t  
r o l e  in t h i s  t a s k .
F i n a l l y ,  i t  a l s o  i s  worth mentioning t h a t  f o r  a complete  s tudy
lea d in g  to  p e r f e c t e d  p o l i c y  d e c i s io n s  more must be exp lo red .  The l a b o r
i n t e n s i v e  technology  i s  encouraged by n a t io n a l  i n t e r e s t .  Since lab o r
i s  not  on ly  a f a c t o r  o f  p ro d u c t io n  bu t  a l s o  t h e  r e s u l t  o f  i t ,  a complete
dynamic and long-run  s tudy  must c o n s id e r  t h e  r em unera t ion ,  i n d i r e c t  i n -
62
come, s a v in g s ,  d i s t r i b u t i o n  and i n s t i t u t i o n a l  e f f e c t s ,  due t o  a change
62 Cody J . ,  H. Hughes and D. Wall ( e d s ) .  P o l i c i e s  f o r  I n d u s t r i a l  P rogress  
in Developing C o u n t r i e s . Oxford U n iv e r s i t y  P r e s s j  1980, pp. 122-26.
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in l abo r  s h a re  and employment. These a r e  f a r  beyond th e  scope o f  t h i s  
s tudy .
Although t h i s  s tudy  prov ided  some novel r e s u l t s  and produced some 
use fu l  in fo rm a t ion  which may l e ad  to  b e t t e r  p o l i c i e s  in  t h e  f u t u r e  t h e  
r e a d e r  must keep in  mind t h a t  t h i s  s tu d y  i s  s u f f i c i e n t  f o r  some a s p e c t s  
but  no t  f o r  a l l .  For i n s t a n c e ,  t h i s  model has no t  d i s a g g re g a te d  imports  
which would have provided  f u r t h e r  in fo rm a t io n  towards s e l e c t e d  import 
ta x e s  and s e l e c t e d  import c o n t r o l s .  Also ,  t h i s  model does no t  g ive  d i r e c t  
help  in  d i s c u s s in g  th e  f i s c a l  p o l i c y  and i t s  impact on each s e c t o r .
One could have a r r i v e d  a t  o t h e r  p o l i c y  recommendations using 
d i f f e r e n t  r e s t r i c t i o n s  in  t h e  model.  I t  i s  unders tood  t h a t  i t  i s  
im poss ib le  t o  conduct  a s tudy  which i s  comprehensive in  every  f a c e t .  
Fu ture  c o r r e c t i o n s  and improvements can on ly  f u r t h e r  b e n e f i t  S r i  Lankan 
economy.
CHAPTER VI
POLICY IMPLICATIONS AND CONCLUSIONS
This  c h a p te r  c o n ta in s  f i v e  s e c t i o n s :  s e c t i o n  I w i l l  b r i e f l y  r e ­
view th e  problems o f  t h e  S r i  Lankan economy d i s c u s s e d  in  d e t a i l  in 
Chapter  I I ;  i t  w i l l  o u t l i n e  th e  reasons  which have caused th e  problems 
to  p e r s i s t  t o  th e  p r e s e n t .  S e c t io n  I I  p r e s e n t s  t h e  r e s u l t s  o f  th e  
a n a l y s i s  o f  th e  impacts o f  both world even ts  and i n t e r n a l  ev en ts  on 
th e  economy. S e c t io n  I I I  w i l l  d i s c u s s  t h e  p o l i c i e s  which have been 
and con t in u e  to  be fo l lowed  by th e  government.  S ec t io n  IV d i s c u s s e s  
the  im p l i c a t i o n s  of  t h e  r e s u l t s  f o r  e v a lu a t in g  th o se  p o l i c i e s  which 
have been and con t inue  to  be fo llowed by t h e  government.  F i n a l l y ,  
S ec t io n  V summarizes th e  major  p o in t s  o f  t h e  s tudy .
F igure  I below d e p i c t s  th e  i n t e r r e l a t i o n s h i p s  o f  t h e  t o p i c s  dis-*- 
cussed in  t h i s  c h a p te r .
World Events I n t e r n a l  Events Goals
( r e f .  Chpt.  I I )
E x is t in g  
Problems 
in  Sr i  Lanka
E a r l i e r  Implemented 
P o l i c i e s
A nalys is  o f  the  
E f f e c t  on 




As in  many o t h e r  developing  c o u n t r i e s ,  high unemployment and r a p i d l y  
i n c r e a s in g  p r i c e  l e v e l s  a r e  major problems.  A c a r e fu l  d i a g n o s i s  o f  th e  
problems r e v e a l s  t h a t  t h e  problems a r e  i n t e r r e l a t e d ,  both w i th in  s e c t o r s  
and a c ro ss  t h e  whole economy. A lso ,  low per  c a p i t a  income, ba lance  of  
payments problems,  and con t inued  budget  d e f i c i t s  e x i s t  and cannot  be s e ­
p a ra te d  from th e  slow growth r a t e  o f  economic development s in c e  a l l  o f  
them a re  i n t e r r e l a t e d  to  each o t h e r .  The causes  o f  t h e  problems s t r e t c h  
back in  t ime.  S h o r t ly  a f t e r  Independence,  when th e  economy had a su rp lu s  
ba lance  o f  t r a d e  and th e  coun try  had a r e l a t i v e l y  low r a t e  o f  p o p u la t io n  
growth ,  t h e  government s t a r t e d  an e x t e n s iv e  w e l f a re  program. As time 
went on ,  t h e  p o p u la t io n  grew r a p i d l y  and th e  t r a d e  s u rp lu s  d isap p ea red  
(as  d i scu s se d  in Chapter  I I ) .  But t h e  high l ev e l  o f  w e l f a re  o u t l a y s  was 
con t inued  f o r  p o l i t i c a l  r e a so n s .  This r e s u l t e d  in  a l a r g e  budget  d e f i ­
c i t  which was f in a n ced  main ly  by i n f l a t i o n a r y  means. Also t h i s  d e f i c i t  
was aggreva ted  by con t inued  p o p u la t io n  growth. A b a lan ce  o f  t r a d e  d e f i ­
c i t  r e s u l t i n g  from a modera te ly  in c r e a se d  ex p o r t  supply  and s h a rp ly  i n ­
c reased  import ex p e n d i tu re  h indered  th e  p o s s i b i l i t y  o f  meeting an e v e r  
i n c r e a s i n g  domest ic  demand. Thus, th e  in c rea sed  domest ic  demand f o r  
b a s i c  i t e m s ,  w ith  only  a moderate s imultaneous  i n c r e a s e  in th e  domestic  
supply  o f  th e se  goods , r e s u l t e d  in  f u r t h e r  p r i c e  i n c r e a s e s .  F u r th e r ­
more, t h e  world o i l  c r i s i s  a l s o  c o n t r ib u t e d  to  t h e  in c rea sed  p r i c e s  w ith  
t h e  r e s u l t  t h a t  t h e  i n f l a t i o n  r a t e  dur ing  th e  l a s t  y e a r  o f  t h e  pe r iod
C O
conslderedf i in  t h i s  s tudy was a t  a le v e l  o f  1 2 %.
^ C e n t r a l  Bank of  Ceylon. Annual Report  1978. Colombo, 1979, Table 18.
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In g e n e r a l ,  i t  i s  unders tood  t h a t  t h e  answer t o  th e  problems l i e s  
p r im a r i l y  in an in c re a se d  supply  o f  p roduc t ion  in each s e c t o r  ( e x p o r t ,  
consumption and in v es tm e n t ) .  As in o t h e r  s t u d i e s ,  t h i s  s tudy  does no t  
e x p la in  a l l  t h e  i s s u e s  which might  lead  to  an optimal  p o l i c y ;  however, 
w i th  some l i m i t a t i o n s ,  t h e  r e s u l t s  enab le  us to  su g g es t  improvements
in p o l i c y  d e c i s io n  making.
E f f e c t s  o f  World and I n te rn a l  Events 
World Events and E f f e c t s
Since  S r i  Lankan economy i s  a very open economy, th e  e x p o r t  s e c t o r
i s  ex t rem ely  im por tan t  f o r  p ro v id in g  f o re ig n  exchange ea rn in g s  to  th e
coun try  f o r  imports  o f  c a p i t a l  goods and o t h e r  i tem s.  Thus a model t h a t
r e v e a l s  s i g n i f i c a n t  a s p e c t s  o f  t h e  e x p o r t  s e c t o r  i s  o f  tremendous va lue .
This  s tudy  shows t h a t  e x p o r t  supply  i s  p r i c e  i n e l a s t i c  in  t h e  s h o r t -  
run .  These r e s u l t s  can be exp la in ed  by th e  f a c t  t h a t  t h e  major  t h r e e  
ex p o r t  crops  r e q u i r e ,  a t  minimum, seven y e a r s  to  y i e l d  an economic r e t u r n .
The importance o f  t h i s  f in d in g  f o r  p o l i c y  d e c i s io n s  i s  a fo l lo w s :  
i )  During a pe r io d  o f  high world p r i c e s  f o r  expor ts  th e  economy 
cannot  g e t  th e  f u l l  b e n e f i t  by in c r e a s in g  supply ,  
i i )  During a pe r iod  o f  low p r i c e s ,  the  economy cannot compensate 
f o r  the  l o s s  by d ec rea s in g  supply .
Some e a r l i e r  s t u d i e s ,  us ing  d i f f e r e n t  e s t im a t io n  t e c h n iq u e s ,  have 
found s i m i l a r  e l a s t i c i t i e s  o f  ex p o r t  goods (Rasaputram, W., 1964).  In 
Rasaputram's  s tu d y ,  one o f  the  recommendations was to  e s t a b l i s h  b u f f e r
s to c k s .  Looking a t  the  r e c e n t  p a s t  i t  appears  t h a t  a p o l i c y  o f  main­
t a i n i n g  a b u f f e r  s tock  has not  proven to  be a s u cc e ss fu l  answer. Since 
some p roduc ts  have long l a s t i n g  low p r i c e s  ( t e a )  the  q u es t io n  i s  not  
j u s t  how to  e s t a b l i s h  b u f f e r  s tock  bu t  how to  b u i ld  long l a s t i n g  b u f f e r
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s to c k s .
Since th e  e x i s t i n g  e x p o r t  supply  i s  p r i c e  i n e l a s t i c ,  b i l a t e r a l  a g r e e ­
ments appear  to  be one way to  fo l lo w  world p r i c e s  (eg.  Rice - Rubber p a c t  
between China and Sr i  Lanka).  Such an agreement can be b e n e f i c i a l  f o r  
both p a r t i e s ,  bu t  when they  invo lve  an exchange o f  a g r i c u l t u r a l  p roduc ts  
(S r i  Lankan main e x p o r t s )  f o r  manufactured p ro d u c ts  t h e  use o f  b i l a t e r a l  
agreements  appears  t o  be o f  l i m i t e d  va lue  because o f  the  unequal p r i c e .
C e r t a i n l y  j o i n t  a c t i o n  can prov ide  market  power t h a t  a small country
l i k e  Sri  Lanka w i l l  no t  have a lo n e .  T h e re fo re ,  c a r t e l  agreements  appear  to  
be a p o s s i b l e  answer.  However, because Sri  Lanka 's  p roduc ts  a re  not  h ig h ly
e s s e n t i a l  i tems in  a consumer 's  b u d g e t , th e  va lue  o f  the  c a r t e l  approach
f o r  Sr i  Lanka 's  b a s i c  e x p o r t  crops  i s  l i m i t e d .
Since th e  e x p o r t  supply  i s  p r i c e  i n e l a s t i c  and th e  m a jo r i t y  of
e x p o r t s  come from t h r e e  major  c ro p s ,  any answer based on p r i c e  i n c e n t i v e s  
a r e  q u e s t i o n a b l e .  D eva lua t ion  (which has been imposed as a to o l  f o r  BOP 
problems) may no t  g ive  expec ted  r e s u l t s .  Encouragement o f  n o n - t r a d i t i o n a l  
e x p o r t s ,  such as gems, to u r i s m ,  f i s h i n g  and manufactured goods,  which 
a r e  by n a tu re  p r i c e  e l a s t i c  in  su p p ly ,  seem d e s i r a b l e  f o r  the  f u t u r e .
Some o t h e r  im por tan t  in fo rm at ion  r ev ea led  by the  r e s u l t s  a r e :
a) Exports  a r e  import  i n t e n s i v e .
b) An i n c r e a s e  in  t h e  world p r i c e  o f  e x p o r t s  has a r e l a t i v e l y  l a r g e r
in f lu e n c e  on th e  l a b o r  sh a re  o f  income than  th e  c a p i t a l  s h a r e .
c)  The c ro ss  p r i c e  e l a s t i c i t y  between e x p o r t s  and consumption 
shows t h a t  an i n c r e a s e  in  the  p r i c e  o f  ex p o r t s  would r e s u l t  
in  a h ig h e r  consumption supply .
d) Any h ig h e r  p r i c e  i n c e n t i v e s  f o r  ex p o r t  supply  such as those  
from a d e v a lu a t io n  may not  g ive  th e  expected  r e s u l t s  because
91
the  supply  o f  e x p o r t s  i s  p r i c e  i n e l a s t i c  and a l s o  because h ig h e r  
e x p o r t  p r i c e s  would i n c r e a s e  th e  demand f o r  im por ts .  (For de­
t a i l s  about  the  r o l e  o f  e l a s t i c i t i e s  in  a d e v a lu a t io n  see 
Rothwell ,  K . , 1967, p.  299) .  The long-run  e f f e c t s  o f  a de­
v a lu a t io n  w i l l  n o t  be d i s c u s s e d  here  s in c e  t h i s  s tudy  d e a l s  w ith  
s h o r t - r u n  e f f e c t s .
e)  There i s  s u p p o r t  f o r  the  n o t io n  t h a t  i t  i s  d e s i r a b l e  to  tu rn  
to  a d d i t i o n a l  n o n - t r a d i t i o n a l  e x p o r t s ,  which a r e  commonly a s ­
sumed to  be p r i c e  e l a s t i c  in  supp ly .  I t  i s  p o s s i b l e  to  i n c r e a s e  
the  e x p o r t  supply  and t o  compensate f o r  th e  n e g a t iv e  e f f e c t s
o f  import  expans ions  which d e r iv e  from high e x p o r t  p r i c e s .
f )  Since  la b o r  g e t s  r e l a t i v e l y  h ig h e r  p o r t i o n s  o f  th e  t o t a l  i n ­
come from any i n c r e a s e  in  e x p o r t s ,  a n o n - t r a d i t i o n a l  ex p o r t  
p o l i c y  would b e n e f i t  the  economy which i s  l a b o r  abundant .  
Although c ross  e l a s t i c i t y  between th e  e x p o r t  and consumption 
goods i s  p o s i t i v e ,  when th e  n e g a t iv e  c ro s s  p r i c e  e l a s t i c i t y  
between e x p o r t  and inves tm ent  i s  c o n s id e red ,  th e  o v e r a l l  r e s u l t  
c o n t r i b u t e s  l i t t l e  towards  in c r e a s in g  GNP.
g) In an o v e r a l l  s e n s e ,  a p o l i c y  o f  rupee d e v a lu a t io n  would no t  
be a d e s i r a b l e  p o l i c y  in  view o f  th e  own p r i c e  e l a s t i c i t y  o f  
e x p o r t s  and c ro s s  p r i c e  e l a s t i c i t y  o f  ex p o r t  and consumption,  
and t h a t  o f  e x p o r t s  and in v es tm en ts .
h) The own p r i c e  e l a s t i c i t y  o f  imports  i s  n e g a t iv e .  The importance 
o f  t h i s  f o r  making p o l i c y  d e c i s io n s  i s :
i )  A heavy tax  on imports  would d ec rease  n o n - e s s e n t i a l  im por ts .
This could be a usefu l  s t e p .
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i i )  However, a genera l  too l  to  co n t ro l  demand f o r  imports  may 
no t  be a s u c c e s s fu l  too l  s in ce  i t  reduces  th e  import  demand 
f o r  e s s e n t i a l  im por ts ,  such as  machinery s p a re  p a r t s  and 
raw m a t e r i a l s  which a r e  not  l o c a l l y  produced. Thus a de­
v a lu a t io n  o f  th e  exchange r a t e  may no t  be a d e s i r a b l e  answer. 
A c a r e f u l  a n a l y s i s  o f  th e  d a ta  r e v e a l s  t h a t  more than 50% o f  the  
import goods a r e  food.  Thus, a reduced volume o f  imports  w i l l  f u r t h e r  
enhance th e  demand f o r  domest ic  goods. I f  t h e s e  demands a r e  f o r  e s se n ­
t i a l  goods, the  i n f l a t i o n a r y  c o n d i t io n  i n s i d e  th e  coun try  w i l l  grow worse 
u n le ss  l o c a l l y  produced s u b s t i t u t i o n s  a re  i n c r e a s e d .  T h e re fo re ,  be fo re  
any f u r t h e r  d e v a lu a t io n ,  an emphasis on i n c r e a s in g  the  domest ic  supply  
of  e s s e n t i a l  food i tems would make th e  r e s u l t s  l e s s  q u e s t i o n a b l e .
i )  The c r o s s  p r i c e  e l a s t i c i t y  o f  ex p o r t s  and imports  i s  such t h a t  
an i n c r e a s e  o f  world p r i c e  o f  imports  w i l l  reduce the  e x p o r t  
supply .  Also ,  any p e rcen tage  i n c r e a s e  in  import  p r i c e s  w i l l  
reduce th e  inves tm ent  and consumption supply .  This  can ex p la in  
the  f a c t  t h a t  inves tm ent  and consumption goods i n d u s t r i e s  a re  
p a r t l y  dependent  on imported m a t e r i a l .  Although an in c r e a s e  
in  import p r i c e  reduces  the  import  demand, t h i s  would no t  be 
su c c e s s fu l  in  terms o f  GNP, s in c e  the  o v e r a l l  supply  would be 
a d v e r se ly  a f f e c t e d ,  
j )  Cross e l a s t i c i t i e s  between imports  and la b o r  s h a re  and imports  
and c a p i t a l  s h a re  show t h a t  an i n c r e a s e  in  imports  w i l l  reduce 
th e  l a b o r  s h a re  sh a rp ly  in  r e l a t i v e  terms.
I n te rn a l  Events and E f f e c t s
a)  The em pir ica l  r e s u l t s  revea l  t h a t  the  consumption supply  i s  
p r i c e  i n e l a s t i c .  The importance o f  t h i s  f o r  p o l i c y  d e c i s io n  
making i s  t h a t  p r i c e  i n c e n t i v e s  to  in c r e a s e  th e  domestic  supply
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o f  consumption would not g ive  the  expected  r e s u l t s .  Looking 
a t  the  c ro ss  e l a s t i c i t y  between consumption and imports  and 
between consumption and e x p o r t s  r e v e a l s  t h a t  an i n c r e a s e  in 
the  p r i c e  o f  consumption goods w i l l  have only  a small d e s i r a b l e  
impact on th e  BOP, ( i . e . ,  the  i n c r e a s e  in  import  demand would 
be compensated f o r  only s l i g h t l y  by th e  i n c r e a s e  in  e x p o r t  
su p p ly ) .
b) The c ro s s  e l a s t i c i t y  between consumption and inves tm ent  i n d i c a t e s  
t h a t  an i n c r e a s e  in  the  p r i c e  o f  consumption goods i n c r e a s e s
the  inves tm ent  supp ly .  In an o v e r a l l  s e n s e ,  a l though  consump­
t i o n  supply  i s  p r i c e  i n e l a s t i c ,  an i n c r e a s e  in th e  p r i c e  o f  
consumption goods w i l l  cause t h e  demand f o r  imports  t o  i n c r e a s e  
bu t  t h i s  w i l l  be l a r g e l y  o f f s e t  by an in c r e a s e  in  inves tm ent  
and e x p o r t  s u p p l i e s .  Also ,  an i n c r e a s e  in  th e  p r i c e  o f  consump­
t i o n  goods g iv es  r i s e  to  a g r e a t e r  sh a re  to  l a b o r  than to  c a p i t a l .  
Thus any consumption p r i c e  i n c e n t i v e  would y i e l d  p o s i t i v e  r e s u l t s  
f o r  the  economy a l though  th e  consumption s e c t o r  i t s e l f  would 
no t  be i n c re a se d .  Other  i n c e n t i v e s  (eg* s u b s id ize d  f e r t i l i z e r  
schemes, i r r i g a t i o n  f a c i l i t i e s  to  name a few),  along with  h ig h e r  
p r i c e d  consumption goods, may g en e ra te  an in c reased  supply  i n s i d e  
the  economy. But ,  th e  q u e s t io n  o f  consumption goods d i s t r i b u ­
t i o n  has to  be examined s im u l tan eo u s ly  s in c e  an in c re a se d  supply  
o f  consumption goods would r e q u i r e  some time to  occur .
c)  The p r i c e  i n e l a s t i c i t y  o f  inves tm ent  i n d i c a t e s  t h a t  an i n c r e a s e  
in  t h e  p r i c e  o f  inves tm ent  goods would no t  change the  supply .
I t  thus  appears  t h a t  p r i c e  i n c e n t i v e s  a re  not  a s u i t a b l e  answer
f o r  the  inves tm ent  s e c t o r .  When one c o n s id e r s  the  c ro s s  e l a s t i c i t i e s
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between inves tm ent  and imports  and t h a t  o f  inves tm ent  and ex­
p o r t s  t h e  o v e r a l l  BOP e f f e c t  i s  u n d e s i r a b l e .  Also the  i n v e s t -  
mentsare  import  i n t e n s i v e ,  which may be due to  t h e  f a c t  t h a t  
p a r t  o f  th e  inves tm ent  goods a r e  d i r e c t l y  imported goods.
This  combined with  t h e  f in d in g  t h a t  l a b o r  i n t e n s i v e  inves tm ent  
goods a r e  no t  h e a v i ly  dependent on imported goods may p rov ide  
an answer to  BOP problems as  wel l  as p ro v id in g  a p o s s i b l e  i n ­
c r e a se  to  t h e  GNP.
d) According to  t h e  d i f f e r e n t i a l  growth r a t e s  o f  exogenous t e c h ­
no lo g ica l  change,  such change i s  c a p i t a l  s av in g .  According 
to  d i f f e r e n t i a l  l e a r n in g  e l a s t i c i t i e s ,  i t  a l s o  appears  t h a t  
endogenous t e c h n o lo g ic a l  changes a r e  l a b o r  sav ing .  S ince  th e  
c ross  e l a s t i c i t i e s  between e xpor ts  and l a b o r  s h a re  reveal  
t h a t  e x p o r t s  a r e  l a b o r  i n t e n s i v e ,  t h e  n a tu r e  o f  d i f f e r e n t i a l  
e l a s t i c i t i e s  becomes im por tan t  f o r  p o l i c y  making. The in c r e a s e  
in  th e  ex p o r t  s e c t o r  inves tm ent  would i n c r e a s e  t h e  l a b o r  p ro ­
d u c t i v i t y  through ex p e r ien ce .
The P o l i c i e s  Which Have Been and Continue 
to  be Followed
From time to  time a l t e r n a t i v e  domest ic  p o l i c i e s  have been implemented 
by t h e  two major  p o l i t i c a l  p a r t i e s ;  S r i  Lanka Freedom P ar ty  (SLFP) and 
United  National  P a r ty  (UNP). These two p a r t i e s '  p o l i c i e s  in  genera l  w i l l  
be reviewed he re .  However, t h e  e f f e c t  o f  th e  s p e c i f i c  t iming o f  t h e  
implementa t ions  o f  th o se  p o l i c i e s  w i l l  no t  be d i sc u s sed  he re .  I t  should  
be noted t h a t  t h e  degree  o f  emphasis on v a r io u s  i s s u e s  has been d i f f e r e n t  
a t  d i f f e r e n t  p o in t s  o f  t im e .
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The main goa ls  o f  th e  two p a r t i e s  a r e  to  ach iev e  r a p id  economic 
development and to  s u s t a i n  i t  whi le  c o n t inu ing  w e l fa r i sm  a l though a t  
d i f f e r e n t  l e v e l s .  Both p a r t i e s  have s i m i l a r  secondary g o a l s ,  namely -
a) E l im ina te  t h e  BOP d e f i c i t s
b) Improve income d i s t r i b u t i o n
c)  In c re a s e  t h e  s t a n d a rd  o f  l i v i n g
d) S u s ta in  economic growth
The SLFP Government had g e n e r a l l y  p laced  c o n t r o l s  on i n t e r n a t i o n a l  
t r a d e .  Imports were h ig h ly  r e s t r i c t e d  and ta x e d .  The fo re ig n  exchange 
r a t e  was f i x e d .  Sometimes a m ul t i -exchange  r a t e  system (Fore ign  Exchange En­
t i t l e m e n t  C e r t i f i c a t e ;  Fees which s t a r t e d  in  1965 and con t inued  u n t i l  1977) 
was a p p l i e d  in  o rd e r  to  d i sco u rag e  n o n - e s s e n t i a l  imports  and to  encourage 
n o n - t r a d i t i o n a l  e x p o r t s .  R e l a t i v e l y  heavy emphasis was pu t  on inward 
looking  p o l i c i e s .  In t h e  domest ic  m arke t ,  p r i c e  c o n t r o l s  r e c e iv e d  an 
im p o r tan t  r o l e  f o r  b e t t e r  d i s t r i b u t i o n .  A lso ,  l a r g e  s c a l e  p r i v a t e  s e c t o r  
inves tm ents  were d iscouraged  by imposing r e s t r i c t i o n s  on c r e d i t  and 
by th e  n a t i o n a l i z a t i o n  o f  l a r g e  c o rp o ra t io n s  and e s s e n t i a l  s e r v i c e s .  
Government involvement in  t h e  i n d u s t r i a l  s e c t o r  was encouraged and t h e r e  
was a d e f i n i t e  p o l i c y  o f  r e s t r i c t i n g  fo r e ig n  c a p i t a l  p a r t i c i p a t i o n .
A l t e r n a t i v e  p o l i c i e s  were taken  by th e  p r e s e n t  UNP Government. Trade 
l i b e r a l i z a t i o n  was a l lo w e d ,  a f l o a t i n g  exchange r a t e  system,, which f o r  a l l  
p r a c t i c a l  purposes devalued  th e  currency  ( th e  rupee)  in  t h e  open market ,  
was in t ro d u c e d .  The o b j e c t i v e s  were to  encourage e x p o r t  s u p p l i e r s  and 
to  al low i n d u s t r i e s  to  work to  theft r  f u l l  c a p a c i t y .  (These had been 
u n d e r - u t i l i z e d  dur ing  t h e  p e r io d  o f  heavy import r e s t r i c t i o n s ) .  Heavy 
emphasis was p laced  on e x p o r t  based ou tward- looking p o l i c i e s .  Also ,  
decon tro l  o f  p r i c e s  was implemented in  th e  b e l i e f  t h a t  t h i s  would c r e a t e
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a s t ro n g  in c e n t i v e  to  th e  domest ic  s u p p l i e r s .  Removal o f  r e s t r i c t i o n s  
on p r i v a t e  i n v e s tm e n t s ,  d e n a t i o n a l i z a t i o n  o f  i n d u s t r i e s  and widening 
o f  government in v e s tm e n t s ,  t o g e t h e r  with  p r i v a t e  in v e s tm en ts ,  were some 
o f  t h e  o t h e r  p o l i c i e s  adopted .  The encouragement o f  f o r e ig n  c a p i t a l
p a r t i c i p a t i o n  i s  a l s o  one o f  t h e  major p o l i c i e s  t h a t  was adopted in
\
r e c e n t  y e a r s  w i th  t h e  launching  o f  Free  Trade Zone in  1978. Obviously 
t h i s  p o l i c y  has l i t t l e  o p p o r tu n i ty  to  a f f e c t  t h e  d a ta  used in  t h i s  s tu d y ,  
bu t  could  be im por tan t  in  subsequent  s t u d i e s .
The r e s u l t s  o f  t h e  model f o r  ex p o r t s  and imports  can be used to  
e v a lu a t e  t h e  r e s t r i c t i o n s  on i n t e r n a t i o n a l  t r a d e .  A Foreign Exchange 
E n t i t l e m e n t  C e r t i f i c a t e  (Fees)  system was useddin  c o n ju n c t io n  with  a 
f i x e d  exchange r a t e  system in  o rd e r  t o  d isco u rag e  imports  and encourage 
t h e  t h r e e  major ex p o r t s  through p r i c e  changes .  The exchange r a t e  f o r  
t h e s e  imports  were 65% h ig h e r  than t h e  usual exchange r a t e .  Heavy ta x e s  
were imposed f o r  s e l e c t e d  imported items to  p r o t e c t  domest ic  p ro d u ce rs .
The p r i c e  e l a s t i c i t y  o f  imports  shows t h a t  a h ig h e r  import  p r i c e  
would d ec re a se  import  demand. The impacts  o f  dec reased  imports  could 
cause se v e re  p r i c e  i n f l a t i o n  i f  t h e  supply  o f  domest ic  consumption goods 
was no t  s im u l ta n e o u s ly  i n c r e a s e d .  This  could  have s ev e re  consequences 
s in c e  more than 50% o f  t o t a l  imports  a r e  f o r  food and d r in k .  A lso ,  i f  
somehow t h e s e  imports  a r e  e s s e n t i a l  machinery ,  s p a re  p a r t s  o r  raw ma­
t e r i a l s  o f  e x i s t i n g  i n d u s t r i e s ,  such import r e s t r i c t i o n s  would h in d e r  
t h e  growth r a t e  by d e lay in g  domest ic  s u p p l i e s .
Since  t h e  ex p o r t  supply  i s  p r i c e  i n e l a s t i c  t h e  t o o l s  used to  en­
to u rag e  th e  n o n - t r a d i t i o n a l  (mostly  a g r i c u l t u r a l )  p roduc ts  i s  q u e s t i o n a b l e .  
The f ix e d  exchange an d /o r  m ul t i -exchange  r a t e  systems have no t  had much 
impact on th e  e x p o r t  supp ly .  The t h r e e  major e x p o r t  crops s t i l l  c o n t r ib u t e
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a high p e rcen tag e  to  th e  t o t a l  e x p o r t  ea rn in g s  a l though  th e  pe rcen tag e  
i s  d e c re a s in g .  The ex p o r t  ea rn ing  i s  g r e a t l y  in f lu en c ed  by world market  
p r i c e s  and u n c o n t r o l l a b l e  supply  f a c t o r s  such as weather  c o n d i t i o n s .
Inward- looking p o l i c i e s  had been popu la r  a t  a t ime when th e  fo re ig n  
exchange r e s e r v e  was ex t rem ely  low, which h indered  t h e  p o s s i b i l i t y  o f  
f u l f i l l i n g  t h e  demand f o r  imported consumer goods.  As p r e v io u s ly  men­
t i o n e d ,  p a r t l y  due to  t h e  f a c t  t h a t  most o f  t h e s e  inward look ing  in d u s ­
t r i e s  were based on imported raw m a t e r i a l s ,  machinery ,  e t c . ,  i t  has no t  
y i e l d e d  t h e  expec ted  r e s u l t s .  When th e  import  p r i c e  has gone up, t h e  
inward look ing  p o l i c i e s  were h in d e red .  The r e s u l t s  ex p la in ed  such an 
outcome b>! dem o n s t ra t in g  t h e  e l a s t i c i t y  o f  import  p r i c e s  in  demand. 
Although,  under  c o n t r o l l e d  p r i c e s ,  t h e r e  was a somewhat b e t t e r  d i s t r i ­
b u t io n  expected  in  t h e o ry  f o r  t h e  goods in  s h o r t  supp ly .  P r a c t i c a l l y ,  
i t  d id  no t  p ro v id e  t h e  n e ce s sa ry  i n c e n t i v e s  t o  th e  s u p p l i e r s  t o  i n c r e a s e  
th e  supply .  According t o  th e  r e s u l t s  t h e  supply  o f  consumption goods 
( e s s e n t i a l  goods) i s  p r i c e  i n e l a s t i c .  This  sugges ts  t h a t  p r i c e  in cen ­
t i v e s  would not  be d e s i r a b l e .  However, p r i c e  i n c e n t i v e s  may"be an answer 
when o t h e r  f a c t o r s  which a f f e c t  th e  supply  o f  consumption goods ( i e . ,  
i r r i g a t i o n  f a c i l i t i e s ,  d e s i r a b l e  weather  c o n d i t i o n s ,  e t c .  ) occur  s im u l ­
t an eo u s ly .
The r e s t r i c t i o n  on l a r g e  s c a l e  p r i v a t e  inves tm ent  and n a t i o n a l i z a t i o n  
o f  i n d u s t r i e s  which were aimed a t  improving income d i s t r i b u t i o n  a l s o  h in ­
dered  th e  open market p r i c e  mechanism. S ince  t h e  inves tm en t  p r i c e  i n ­
e l a s t i c i t y  r e v e a l s  t h a t  a p r i c e  i n c r e a s e  would no t  i n c r e a s e  inves tm ent  
supp ly ,  removal o f  inves tm ent  r e s t r i c t i o n s  could be co n s id e red  as  a pos­
s i b l e  i n c e n t i v e  t o  widen th e  inves tm ent  s e c t o r .
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L im i ta t io n s  on f o r e i g n  c a p i t a l  p a r t i c i p a t i o n  which has been a po­
l i t i c a l l y  s e n s i t i v e  i s s u e  f o r  a pe r io d  o f  t im e ,  r e s u l t e d  in f r e e i n g  th e  
country  from f o re ig n  t i e s .  This  has been p o l i t i c a l l y  v a l u a b l e ,  bu t  eco­
nom ical ly  u n d e s i r a b l e .  According t o  th e  r e s u l t s  o f  in v e s tm e n t ,  h ig h e r  
p r i c e s  per  se  would no t  i n c r e a s e  in v es tm en ts .  Also accord ing  to  th e  
r e s u l t s  o f  endogenous t e c h n o lo g ic a l  changes ,  with  new in v e s tm e n t s ,  as 
exper ience  i s  g a in e d ,  p r o d u c t i v i t y  tends  to  r i s e .  Fur therm ore ,  th e  
l i m i t a t i o n s  on f o r e ig n  c a p i t a l  has t o  be accep ted  with  th e  subsequent  
p e n a l ty  o f  lower  employment, l o s s  o f  some p o s s i b l e  income sources  to  
th e  Government through t a x a t i o n ,  and lo s s  o f  some sources  o f  f o r e ig n  
exchange e a r n in g s .
The p o l i c y  o f  th e  UNP has been to  l i b e r a l i z e  imports  a f t e r  t h e r e  
had been s t r i n g e n t  c o n t ro l  over  them f o r  more than  a decade .  The 
adopt ion  o f  a f l o a t i n g  exchange r a t e  system was aimed a t  encouraging 
th e  s u p p l i e r s  through open market  b eh av io r .  With d ev a lu a t io n  o f  t h e  rupee 
th e  obvious  immediate p r a c t i c a l  impact was i n c re a se d  p r i c e s  o f  e s s e n t i a l  
imported items in  t h e  domestic  market .
One o t h e r  p o l i c y  was to  encourage ou tward- looking  i n d u s t r i e s .  The 
heavy emphasis on ex p o r t  based i n d u s t r i e s  i s  im por tan t  e s p e c i a l l y  a t  a 
t ime when th e  coun try  i s  in  s e v e re  f o r e ig n  exchange need. S ince  t h e  ex­
p o r t  s t r u c t u r e  t h a t  e x i s t e d  p r i o r  to  f o r e ig n  c a p i t a l  p a r t i c i p a t i o n  was 
p r i c e  i n e l a s t i c ,  and e x p o r t s  a f f e c t  th e  GNP p o s i t i v e l y ,  namely through 
th e  consumption s e c t o r ,  and s in c e  ex p o r t s  a f f e c t  th e  l a b o r  s h a re  p o s i ­
t i v e l y ,  th e  n o n -p r i c e  i n c e n t i v e s  towards e x p o r t  based investment  appears  
to  be a most o p t i m i s t i c  p o l i c y .  Also in g e n e r a l ,  a ba lance  between 
inward and outward looking  p o l i c i e s  would be a d e s i r a b l e  c o n s id e r a t i o n .
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Decontrol o f  p r i c e s  has been an o th e r  UNP p o l i c y .  This  has lead  to  
h ig h e r  p r i c e s  o f  consumption goods. In terms o f  consumption goods , s in c e  
th e  p r i c e  e l a s t i c i t y  o f  supp ly  i s  i n e l a s t i c  a p r i c e  i n c e n t i v e  a lo n e  would 
be q u e s t io n a b le .  S ince  p a r t  o f  t h e  consumption goods supply  i s  s u b je c t  
to  u n c o n t r o l l a b l e  f a c t o r s  such as w eather  c o n d i t i o n s ,  t o  i n c r e a s e  supply  
through p r i c i n g  i s  a d e s i r a b l e  too l  on ly  when th o se  such f a c t o r s  a r e  f a ­
v o rab le .  In g e n e r a l ,  d eco n t ro l  i s  a s s o c i a t e d  w i th  n e g a t iv e  e f f e c t s  such 
as poor d i s t r i b u t i o n .  S ince  t h e  h ig h e r  consumption goods p r i c e s  a r e  in 
f a v o r  o f  l a b o r  s h a r e ,  any combined in c e n t i v e s  in  a d d i t i o n  to  p r i c e  incen­
t i v e s  towards consumption goods would be d e s i r a b l e .
Im p l i c a t io n s  o f  t h e  R esu l t s  
P as t  exp e r ien ce  and t h i s  s t u d y ' s  r e s u l t s  p rov ide  s u p p o r t  f o r  a 
p o l i c y  o f  r e s t r i c t e d  im por ts .  G e n e r a l ly ,  arguments in  fav o r  o f  l i b e r a l ­
ized  imports  emphasized i n t e r n a t i o n a l  com pe t i t ion  which tends  t o  en­
courage improvement o f  th e  q u a l i t y  o f  l o c a l l y  produced goods. However, 
i t  has a l so  been s a id  t h a t  u n r e s t r i c t e d  imports  a r e  harmful because small
s c a l e  domest ic  i n d u s t r i e s  which a r e  in  t h e i r  in fancy  s t a g e  would be 
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badly  damaged. S e l e c t i v e  import  r e s t r i c t i o n s  appear  to  be a p o l i c y  
t h a t  can ba lance  both arguments .  According to  p a s t  e x p e r ien ce  s e l e c t e d  
taxes  and c o n t r o l s  would be d e s i r a b l e  to  ga in  maximum u t i l i z a t i o n  o f  
l im i t e d  f o r e i g n  exchange r e s e r v e s .  In t h i s  way, small s c a l e  products  
which can be e a s i l y  produced a t  thome w i l l  be p r o te c t e d  from i n t e r n a ­
t i o n a l  co m p e t i t io n .  The im p o r ta t io n  o f  e s s e n t i a l s  which cannot  be p ro ­
duced l o c a l l y ,  should  be encouraged.  But t h i s  cannot  be f u l l y  d isc u s sed  
here  s in c e  t h i s  model does no t  deal  w ith  d i f f e r e n t  groups o f  imports .
®^N. B a lak r i shnan .  "Economic P o l i c i e s  and Trade in Sr i  Lanka,"
Asian Survey. V. 20, No. 9 ,  1980, p. 894.
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Since Sr i  Lanka i s  a l a b o r  abundant  coun t ry  and th e  i n c r e a s e  in 
inves tm ent  would i n c r e a s e  t h e  l a b o r  p r o d u c t i v i t y  through " e x p e r ien c e" ,  
l a b o r  i n t e n s i v e  i n d u s t r i e s  p rov ide  o p t i m i s t i c  outcomes. A more balanced 
inward and outward looking  p o l i c y  with  a l a b o r  i n t e n s i v e  technology  
founded on b a s i c ,  l o c a l ,  p roducab le  raw m a t e r i a l s  w i l l  b e n e f i t  t h e  
country  in  t h e  f u t u r e .  The r e s u l t s  s u p p o r t  endogenous t e c h n o lo g ic a l  
changes .
A genera l  d e v a lu a t io n  p o l i c y  would be b l u r r e d  by th e  e f f e c t s  o f  
p r i c e  i n e l a s t i c i t y  on e x p o r t  supply .  I t  might  be wise t o  c o n s id e r  non- 
t r a d i t i o n a l  goods which a r e  supply  e l a s t i c  in  n a t u r e .  This  a l s o  cannot  
be e la b o ra to re d h h e re  s in c e  th e  model does no t  deal with  d i f f e r e n t  non- 
t r a d i t i o n a l  ex p o r t s  s e p a r a t e l y .  A c a r t e l  o f  world s u p p l i e s  may be a 
p o s s i b l e  answer. The success  o f  a p o l i c y  o f  p r i c e  co n t ro l  o r  decon t ro l  
would depend on th e  supply  p r i c e  e l a s t i c i t y  in  each s e c t o r .  S ince th e  
investment  s e c t o r  i s  p r i c e  i n e l a s t i c  in  supply  a d econ t ro l  p r i c e  would 
not  b e n e f i t  t h e  economy through high p r i c e  i n c e n t i v e s .  S ince  i n v e s t ­
ments a r e  p r i c e  i n e l a s t i c  in supply  any in c r e a s e  in p r i c e s  and any en­
couragement o f  open market  p r i c e  mechanisms would no t  b e n e f i t  t h e  economy. 
T h e re fo re ,  encouragement o f  f o re ig n  c a p i t a l  p a r t i c i p a t i o n  which i s  aimed 
a t  in c r e a s in g  ex p o r t  supply  w i th o u t  u n d e s i r a b l e  f o r e ig n  t i e s ,  would bene­
f i c i a l  , and f o r e ig n  inves tm en ts  w i l l  be encouraged by t h e  p o s s i b i l i t y  
o f  low c o s t s .
The consumption s e c t o r  i s ,  by i t s e l f ,  i n e l a s t i c  accord ing  to  t h e  
em pir ica l  r e s u l t s .  Thus, i n c e n t i v e s  through h ig h e r  p r i c e s  would no t  be 
a p o s s i b l e  answer. In g e n e r a l ,  government spending which i s  no t  j u s t  
aimed a t  s a t i s f y i n g  p o l i t i c a l  i n t e r e s t s  pe r  se  (as  o u t l i n e d  in  Chapter  I I )  
bu t  aimed a t  i n c r e a s in g  o t h e r  consumption,  inves tm en t ,  and e x p o r t  supply
r
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would probably  b e n e f i t  t h e  economy. Such government expend i ­
t u r e s  should  now be p o s s i b l e  because  today  the  p o l i t i c a l  l e a d e r s  
have come to  unders tand  th e  n e g a t iv e  e f f e c t s  o f  p o l i c i e s  adopted in 
o r d e r  t o  s a t i s f y  t h e  p o l i t i c a l  i n t e r e s t s ,  (Oct.  21,  1981, The Times ,
London, p.  15) .  Such a p o l i c y  would be r e i n f o r c e d  by th e  f a c t  t h a t  con­
sumption inves tm ent  and e x p o r t  goods a r e  p r i c e  i n e l a s t i c  in  supply  which 
r e q u i r e s  o t h e r  i n c e n t i v e s  t o  i n c r e a s e  t h e  supply  beyond th e  use o f  p r i c e  
in c e n t i v e s .
Concluding Remarks 
This s tudy  has under taken  an em pir ica l  a n a l y s i s  o f  f a c t o r  sub­
s t i t u t i o n ,  i n p u t - o u t p u t  r e l a t i o n s h i p s ,  exogenous and endogenous ( ta k in g  
exper ience  as  a proxy) t e c h n o lo g ic a l  change in t h e  S r i  Lankan domest ic  
economy f o r  t h e  per iod  o f  1958-78, u t i l i z i n g  a m u l t i - o u t p u t , two in pu t  
v a r i a b l e  p r o f i t  f u n c t io n .  The a v a i l a b l e  da ta  has y i e l d e d  d e t a i l e d  i n ­
fo rm at ion  about  i n p u t  and o u tp u t  s e c t o r s  as well  as about  p r o d u c t i v i t y  
a t t r i b u t e d  to  exogenous and endogenous technology .
Compared with  p rev ious  models t h i s  model provided a method f o r  more 
a c c u r a t e l y  f o r e c a s t i n g  t h e  impact o f  p o l i c y  d e c i s io n s  aimed a t  s t i m u l a t i n g  
th e  economic growth o f  Sr i  Lanka.
This  s tudy  has y i e l d e d  th e  fo l low ing  r e s u l t s  which a r e  o f  c r i t i c a l  
importance f o r  p o l i c y  d e c i s io n s :
1) The f a c t o r  augmenting t e c h n i c a l  p ro g res s  was b ia se d .  A lso ,  
a t  t h e  o u tp u t  l e v e l ,  t e c h n ic a l  p rog res s  has been b ia se d .  This 
im p l ies  t h a t  d i f f e r e n t i a l  o u tp u t  and in p u t  p r o d u c t i v i t y  de­
pends no t  only upon th e  mere passage o f  t ime (as  c o n v e n t io n a l ly  
assumed) bu t  s im u l tan eo u s ly  on d i f f e r e n t i a l  o u tp u t  and in pu t  
l e a r n i n g .  In o t h e r  words t h e  r e s u l t s  o f  Model i n d i c a t e s
t h a t  t h e  o u tp u t  and in p u t  p r o d u c t i v i t y  i s  a t t r i b u t e d  to  endogenous
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t echnology as wel l  as to  exogenous techno logy .
2) Consumption, in v es tm en t ,an d  ex p o r t  s u p p l i e s  appeared to  be 
p r i c e  i n e l a s t i c .
3) Consumption goods have been found to  be import  i n t e n s i v e .
4) C ap i ta l  and l a b o r  a r e  h ig h ly  s u b s t i t u t a b l e  w i th  each o t h e r .
In a d d i t i o n  t h e  s tudy :
i )  provided  a c a p i t a l  s to c k  d a ta  base  t h a t  w i l l  be h ig h ly  use fu l  
f o r  f u t u r e  r e s e a r c h ;  and
i i )  developed a model of  th e  economy t h a t  r e f l e c t s  t h e  i n t e r r e ­
l a t i o n s h i p  o f  i n p u t s  and o u t p u t s .  The c o n s id e r a t i o n  o f  exo­
genous t e c h n o lo g ic a l  changes in  t h i s  model f i l l e d  thie gap 
p r e s e n t  in  p rev ious  models.  Consequent ly ,  t h e  model provided 




This appendix i s  des igned  in  3 s e c t i o n s :
I .  Impor tan t  s t a t i s t i c s  c i t e d  in  t h e  e a r l i e r  c h a p te r s  o f  t h i s  
s tudy  excep t  t h e  d a ta  which a r e  used in  b u i ld in g  d a ta  o f  
c a p i t a l  s to ck  and employment.
I I .  The methodology f o r  measuring c a p i t a l  s to c k .
I I I .  Economic d a ta  and so u rces  which a r e  used in  measurement of  
c a p i t a l  s to c k  and employment.
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APPENDIX SECTION I 
Data D e s c r ip t io n
In e s t im a t in g  th e  s t r u c t u r e  o f  t h e  S r i  Lankan technology  over  
t h e  p e r io d  o f  1958-78, t h e  Model 3^t+E^  which had been exp la ined  
in  Chapter  IV and th e  annual d a ta  o f  t h a t  pe r io d  a re  used.  All da ta  
i s  r e p o r te d  in  T a b l e s A - I - l , -  A - I -1 9 ,  A - I I I - 1 ,  A - I I I - 3 ,  and A-111-5- 
Labor and c a p i t a l  s e r v i c e s  a r e  cons ide red  as pr imary f ix e d  inpu ts  w hi le  
e x p o r t s ,  consumption, inves tm ent  and th e  n e g a t iv e  of  imports  a r e  con­
s id e r e d  as v a r i a b l e  o u t p u t s .  P r ic e s  and q u a n t i t y  s e r i e s  a r e  r e q u i re d  
f o r  each o u tp u t .  In t h i s  s tudy  d i v i s i a  p r i c e  i n d i c e s ^ * * were c a l c u l a t e d  
and used in  e s t im a t in g  t h e  s t r u c t u r e  o f  th e  Sr i  Lankan technology .
In th e  fo l low ing  paragraphs  o u tp u t  d a ta  i s  d e s c r ib e d .  The in p u t  d a ta  
i s  d e s c r ib e d  in  Appendix S ec t io n  I I I .
A. Exports
Total  ex p o r t s  were d iv id e d  i n t o  4 b a s ic  g roups ,  namely, t e a ,  
ru b b e r ,  coconut and o t h e r  domest ic  groups in  o rd e r  to  b u i ld  a more 
genera l  p r i c e  index f o r  e x p o r t s .
Expor t va lues  a t  c u r r e n t  market p r i c e s  were taken  from th e  
Annual R epor t ,  Centra l  Bank o f  Ceylon (1963,1972) Review o f  t h e  Economy 
Cen tra l  Bank o f  Ceylon (1977) and t h e  Annual Report  C en tra l  Bank 
o f  Ceylon (1978) f o r  t h e  p e r io d s  1959-63, 1968-72, 1973-77 and f o r  
1978, r e s p e c t i v e l y .  For th e  p e r io d  1964-67, th e  t o t a l  e x p o r t  va lues  
were taken  from th e  Review of  th e  Economy, Centra l  Bank o f  Ceylon (1968).
A-*See p. 152.
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Using th e  p e rcen tag e  o f  each group o f  th e  t o t a l  expor ts  from A g r i c u l tu r e  
in Ce.ylon U nt i l  1975^*^, t e a ,  r u b b e r ,  coconut and o th e r  domestic  ex p o r t  
groups were c a l c u l a t e d  f o r  t h e  p e r io d  1964-67.
Export p r i c e s  f o r  t h e  p e r io d  1958-77 and 1978 were e x t r a c t e d  from 
th e  Review o f  th e  Economy Centra l  Bank of  Ceylon (1977) and (1978),  
r e s p e c t i v e l y .
B. Consumption
P r i v a t e  and governmental consumption was used. Twelve groups 
o f  p r i v a t e  consumption had been taken  in  o r d e r  t o  b u i ld  a more genera l  
p r i c e  index.  Although b e f o re  1968 th e  p r i v a t e  consumption had been 
d iv id e d  in to  15 groups in  d a ta  sources ,  due to  th e  u n a v a i l a b i l i t y  o f  a con­
t inuous  d a ta  s e r i e s  f o r  t h e  group in v o lv ing  ex p en d i tu re s  o f  r e s id e n c e  
ab road ,  in  t h i s  s tudy  th e  groups  invo lv ing  e x p e n d i tu re s  o f  r e s id e n c e  
abroad and th e  n e g a t iv e  e x p e n d i tu r e  o f  n o n - re s id en ce  in t h e  country  
have been avoided .  The n e t  e f f e c t  o f  n e g le c t in g  th o se  two groups 
i s  i n s i g n i f i c a n t  in terms o f  t h e  o v e r a l l  s tudy .  To be c o n s i s t e n t  with 
t h e  y e a r  1968 and on ,  with d a ta  invo lv ing  two g ro u p s ,  namely, r e n t  and 
w a t e r ,  and fue l  and l i g h t ,  were aggrega ted  as one i tem f o r  th e  y e a r s  
prev ious  t o  1968.
Curren t  and governmental consumption d a ta  a t  c u r r e n t  and c o n s ta n t  
p r i c e s  was taken  from Yearbook o f  National  Accounts S t a t i s t i c s  1968,
1977, 1979 f o r  t h e  p e r io d s  1958-67, 1968-76 and 1977-78, r e s p e c t i v e l y .
C. Investment
( se e  Appendix I I I  A, B, C, D, E)
D. Imports
Six b a s i c  groups o f  imports  were cons ide red  in  t h i s  s tudy in 
b u i ld in g  a d i v i s i a  p r i c e  in d e x ,  namely, food and d r i n k ,  t e x t i l e ,
A-2p. R ichards .  A g r i c u l tu r e  in  Ceylon Unti l  1975 OECD, P a r i s ,  (1970) p. 30.
10 7
o th e r  consumer goods,  i n t e r m e d i a t e  goods,  inves tm ent  goods and u n c l a s s i f i e d  
goods.
Import va lues  a t  c u r r e n t  market  p r i c e s  were taken as fo l lo w s :
1959-63 d a ta  were taken  from Annual Repor t C en tra l  Bank o f  Ceylon (1963).  
For t h e  pe r iod  1964-67 t h e  t o t a l  import was taken  from A g r i c u l t u r e  in 
Ceylon^*^ and t h e  f i g u r e s  o f  t h e  6  im port  groups f o r  t h e s e  p e r io d s  were 
c a l c u l a t e d  by us ing  t h e  v a r io u s  groups  p e rcen tag es  o f  t o t a l  imports  from 
th e  same source  (Richards  (1 9 7 0 ) ) .  T e x t i l e  and consumer goods f o r  t h i s  
pe r io d  were given as  a s i n g l e  item in  Richards  (1970).  Using th e  1962 
and 1963 t e x t i l e  and o t h e r  consumer goods p e rcen tag es  o f  t h e  t o t a l  t e x ­
t i l e  and o th e r  consumer goods I have c a l c u l a t e d  imports  o f  t e x t i l e  and 
o t h e r  consumer goods s e p a r a t e l y  f o r  th e  p e r io d  1964-67. The d a ta  f o r  
t h e  pe r iod  1968-72 was t aken  from th e  Annual Report Centra l  Bank o f  Ceylon 
(1972).  For t h e  p e r io d  1973-77 t h e  d a t a  was taken  from t h e  Review of  
t h e  Economy Centra l  Bank o f  Ceylon (1977) ,  Table  11-11 and f o r  t h e  y e a r  
1978, d a ta  was taken  from Table  I -11 o f  Annual Report Cen t ra l  Bank of  
Ceylon (1978).
Except th e  t o t a l  im p o r t s ,  th e  1958 f i g u r e s  f o r  s i x  b a s i c  groups 
was not  a v a i l a b l e .  These f i g u r e s  were ob ta ined  from e x t r a p o l a t i o n  o f  
th e  t o t a l  imports  from Table  35 o f  Review o f  th e  Economy C en tra l  Bank 
of  Ceylon (1968).  Import p r i c e s  were d e r iv ed  from Review o f  th e  Economy 
Centra l  Bank o f  Ceylon (1977) Table  54 and Centra l  Bank Report (1978)
Table  16.
^ ' 3  p„ R ichards .  A g r i c u l tu r e  in  Ceylon Unti l  1975 OECD, P a r i s  
Table 10.
Table A - I - l :  The Levels and th e  Growth Rates of  S e lec ted  Economic In d ic a to r s  from 1950-1978 in Sri  Lanka
Economic The Levels The Growth Rates *1
Indicator 1950 1964 1978 . 1950-64 1964-78 1950-78
1) Population 
(in millions)
7.68 10.90 14.18 2.5% 1.0% 2.0%
2) G.D.P. *3
(in million Rs. at 1963 prices)
3545 7751.2 15825 5.0% 5.0% 5.0%
3) G.N.P. *3
(in million Rs. at 1963 prices)
3499 7717 14300 5.6% 4.0% 5.0%
4) PCI .. '' *3
(in million Rs. at 1963 prices)
456 708 1008 3.14% 2.52% 2.83%
5) Total Consumption *3
(in million Rs. at 1963 prices)
2918 6732 13408 5.9% 4.9% 5.0%
6) Imports *2
(in million Rs. at 1963 prices)
1357 1593 75143 1.0% 27% 14%
7) Exports *2
(in million Rs. at 1963 prices)
1408 1910 24043 2.0% 18% 10%
8) External Public Debt 
(in million Rs.)
75.7 373.5 14582.3 11.4% 26.2%' 18.8%
Sources: Item No.1 - No. 7:
1950, 1964 data was taken from International Financial Statistics, International 
Monetary Fund 1972 (Washington D.C.) pp. 234-237.
Item No. 8:
Data was taken from Central Bank of Ceylon Annual Report, 1978, Table 12.
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Notes t o  Table A - l -2 .
*1 In f in d in g  th e  growth r a t e s  t h e  fo l lo w in g  formula  i s  used:
Y t  =  v r t
*2 Using import  p r i c e  index and e x p o r t  p r i c e  index th e  c u r r e n t  
market  p r i c e s  o f  imports  and ex p o r t s  were conver ted  t o  1963 
p r i c e s .
*3 Using GNP p r i c e  d e f l a t o r ,  t h e  c u r r e n t  market  p r i c e s  were con­
v e r t e d  i n t o  1963 p r i c e s .
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Table A-1 -2 : S e c to ra l  C o n t r ib u t io n  o f  Gross Nat ional  Product
in  S r i  Lanka f o r  1959 and 1978 a t  c u r r e n t  market  p r i c e s .
1959 1978
1. A g r i c u l t u r e ,  F o r e s t r y
Hunting,  F ish ing  39.06% 33.3%
2. Mining & Quarrying .53% 2.04%
3. Manufactur ing 11.57% 15.06%
4. C o n s t ru c t io n  4.80% 5.44%
5. E l e c t r i c i t y ,  Gas, Water
and S a n i t a r y  S e rv ic e  .16% . 6 6 %
6 . T r a n s p o r t ,  S to rage
and Communications 9.17% 8.24%
7. Wholesale and R e ta i l  Trade 13.58% 18.67%
8 . Banking, In su ran ce  and
Real E s t a t e  . 8 6 % 2.34%
9. Ownership o f  Swell ings  ’ 3.40% 1.47%
10. Pub l ic  A d m in is t r a t io n
and Defense 5.11% 4.19%
11. S e rv ic e s  12.3 % 9.01%
12. Gross Domestic Product  100.60% 100.48%
13. Net F a c to r  Income from abroad -.60% -.48%
14. Gross Nat ional  Product  100 100
Source: C en tra l  Bank o f  Ceylon. Annual Report .  Colombo: 
Cen tra l  Bank o f  Ceylon, 1978,  Table  1, p . 10.
I l l
Table A-1-3: Gross National Product  a t  Constan t  (1963) F ac to r






















Source: For 1958-1967 d a ta  was taken  from S t a t i s t i c a l  Yearbook f o r
Asia  and th e  Far  East (1968) p. 549. For 1968-1978 da ta  
was taken  from Centra l  Bank of  Ceylon Review o f  t h e  Economy
(1977) Table  2 ,3  and Centra l  Bank o f  Ceylon Annual Report
(1978) Table  1 . 1 - 1 . 2 .















1. Total Resources 37,860 1 0 0 53,900 100 42,197 100 11.5
1.1 Gross Domestic 
Product a t  Mar­
ket  P r ice s
31,352 83 38,850 72 33,954 80 8.3
1.2 Imports of  goods 
and n o n - fac to r  
s e rv i  ces
6,508 17 15,350 28 8,243 20 26.7
2. U t i l i z a t i o n 37,860 1 00 53,900 100 42,197 100 11.5
2.1 Consumption 25,306 67 32,381 60 28,084 66 1 1 . 0
2.2  Gross Domestic 
Capi ta l  Formation
5,035 14 8,280 15 6,233 15 23.8
a. Government 1,542 4 3,077 6 2,049 6 32.8
b. Publ ic  Corp. 861 3 1,815 3 1,066 3 23.8
c. P r iv a t e  Sector 2,632 7 3,388 6 3,158 6 2 0 . 0
2.3 Stocks 159 — 33 — 27 — —
2.4 Exports o f  goods and
n o n - fa c to r  s e rv i c e s  7,360 19 13,207 25 7,853 18 6.7
Source: Central Bank of  Ceylon Annual Report (1978). Colombo: Table 1.3 p. 14 •
Table  A-I-5 :  Revenue and Expenditure of  t h e  Government o f  Sri  Lanka (rupees  m i l l i o n )
___________________________ Revenue_____________________________,__________ Expenditure____________________    •
Expendi- Net Receip ts
Government Recurrent  Expenditure  t u r e  ( - )  o r  payments
Period Total E n te rp r i se s  Other  Total Government Cap i ta l  Chargeable on advance ac-
E n te rp r i s e s  Other  Total Expendi- to  National  count
t u r e  Development a c t i v i t i e s
Reserve _____________
1957-58 1,280.0 162.1 1,117.9 1,502,3 205.7 1 ,074.4 1,280.1 282.6 3.0 - 63.4
1958-59 1,330.4 178.1 1,151.7 1,743 .8 217.7 1 ,214 .5 1,432.2 303.4 2.4 . 5.8
1959-60 1,403 ,8 190.3 1 ,213 .0 1 ,821.3 226.1 1,285.8 1 ,511.9 306.6 1.5 1.3
1060-61 1 513.9 191.4 1 ,322 .5 1 ,976 .4 225.7 1,315.1 1 ,540 .8 419.9 0.7 14.2
1961-62 1,620.6 203.7 1,416.9 2 ,076 .4 240.2 1,340.5 1,580.7 480.6 0 .3 14.6
1962-63 1,593.4 209.5 1 ,383.9 1,985.3 249.0 1 ,347.4 1,596.4 402.3 0 . 2 - 13.7
1963-64 1,759.0 226.6 1 ,532.4 2,220.7 261.1 1,573.0 1,834.1 402.5 0 . 1 - 16.1
1964-65 1,816.4 228.5 1,587.9 2 ,246 .8 271.8 1 ,531.6 1 ,803 .4 471.2 - 27.9
1965-66 1,833.3 247.4 1 ,585.9 2 ,399.3 285.4 1,575.1 1 ,860 .5 528.4 •  •  • 10.4
1066-67 1,954.8 250.3 1 ,704 .5 2 ,561 .6 290.8 1 ,604.5 1,895.3 624.7 • i i 41.6
1-67-68 2,156 .4 273.5 1,882.9 2,872.1 304.8 1,881.4 2 ,186 .2 714.4 •  •  • - 28.5
1-68-69 2,497.3 294.3 2,203.0 3,284 .9 331.3 2 ,052 .9 2,384 .2 852.0 •  • • 48.7
1969-70 2,736.4 238.7 2,497.7 3 ,672 .0 270.4 2 ,388 .5 2,658 .9 812.0 •  •  • 2 0 1 . 1
1970-71 2,815.3 252.9 2 ,562 .4 3 ,898 .6 289.2 2 ,691.3 2 ,980 .5 809.7 - 108.4
1971-72 4 ,102 ,0 378.9 3,723.1 5 ,396 .8 375.1 3,857.7 4 ,232 .8 1,096.4 - 67.6
1973 4 ,034 .0 314.1 3,719 .9 5,025.7 330.1 3 ,526 .6 3,856 .7 1 , 1 1 0 . 1 - 59.1
1974 4,787 .0 392.4 4 ,394 .6 5 ,821.7 393.5 4 ,112 .2 4,505.7 1 ,277.0 - 39.0
1975 5,083.5 416.4 4,667.} 7 ,186 .0 435.5 4 ,717 .6 5,153.1 1 ,960.4 - 73.1
1976 5,738.9 437.5 5,301.4 8 ,653 .0 462.5 5,092 .0 5,554 .5 2 ,786 .5 - 312.3
1977 6 , 6 8 6 . 0 473.9 6 , 2 1 2 . 1 8 ,812 .8 505.5 5,642.2 6,147 .7 2 ,235 .0 - 430.0
1978 11,632.5 678.5 10,954.0 17,774.5 558.4 9 ,849 .2 10,407.6 5 ,440 .8 - 1 ,926.1
S o u r c e :  C e n t r a l  Bank o f  C e y l o n  A n n u a l  R e p o r t  ( 1 9 7 8 ) .  C o l o m b o :  T a b l e  9 .
T a b l e  A - I - 6 : C o m p o s i t i o n  o f  P u b l i c  D e b t  ( r u p e e s  m i l l i o n )
EXTERNAL DEBT
S t e r l i n g  Loans P r o je c t  Loans Non P r o je c t Total









1958 192.1 82.7 109.4 57.4 8 .3 - 257.8 175.1
1959 178.6 77.8 1 0 0 . 8 60.9 32.5 5.5 277.5 199.7
1960 167.9 70.9 97.0 67.2 42.5 16.1 293.7 2 2 2 . 8
1961 167.9 76.4 91 .5 76.4 42.9 19.8 307.0 230.6
1962 167.9 8 6 . 1 81.8 1 0 2 . 1 55.4 19.8 345.2 259.1
1963' 167.9 95.6 72.3 123.3 96.1 19.8 407.1 311.5
1964 107.9 38.6 69.3 134.7 147.2 22.3 412.1 373.5
1965 107.9 42.7 65.2 139.7 218.3 23.4 489.3 446.6
1966 83.3 27.7 55.6 138.4 251.9 75.2 548.8 521.1
1967 83.3 31.3 52.0 138.1 242.7 275.2 739.3 708.0
1968 89.3 35.9 53.3 164.3 289.1 531.6 1,074.3 1,038.3
1969 89.3 38.2 51.1 156.0 345.7 784.7 1,375.7 1,337.5
1970 71.4 27.5 43.9 146.7 374.8 985.5 1,578.4 1,550.9
1971 71.4 32.5 38.9 163.8 446.1 1,118.8 1,800.1 1 ,767 .5
December
1972 78.0 40.0 38.0 131.0 574.5 1 ,609 .0 2 ,392 .5 2 ,352 .5
1973 78.0 44.8 33.2 125.7 730.3 1,861.3 2 ,795 .3 2 ,750 .5
1974 78.0 52.2 25.8 119,5 729.1 2,009.3 2,935 .9 2,883.7
1975 - - - 153.7 997.0 2 ,554 .2 3 ,704 .9 3,704 .9
1976 - - - 175.4 1,371.6 3 ,421 .0 4 ,9 6 2 .0 4 ,9 6 8 .0
1977 - - - 289.9 2 ,897 .8 7 ,405 .8 10,593.5 10,593.5
1978 - - - 277.2 4 ,555 .9 9 ,749 .2 14,582.3 14,582.3
Table A-1- 6 : Composition of Publ ic  Debt continued (rupees M il l ion )
DOMESTIC DEBT   TOTAL
Rupee Loans Tax Central
Sinking Treasury  Reserve Bank  Total  Gross Net
Gross funds Net b i l l s c e r t i f i c a t e s advances Other Gross Net
1,006.8 2 0 0 . 6 806.2 140.0 8.3 82.5 1,237.6 1 ,037 .0 1 ,495 .4 1 ,212 .4
1 , 1 0 1 . 8 234.6 867.3 320.0 14.1 12.36 — 1,559.5 1 ,325 .0 1,837 .0 1 ,524 .7
1,216.8 246.6 970.1 550.0 6 . 2 163.7 - 1,936.7 1 ,690 .0 2,230.4 1,912.8
1,396.6 241.9 1,154.7 750.0 1 0 . 0 186.5 - 2,234.7 2 , 1 0 2 . 1 2 ,651 .0 2 ,332 .7
1,515.3 263.9 1,251.4 1 , 0 0 0 . 0 1 2 . 8 165.6 - 2,693.7 2 ,429 .8 3,038 .9 2,688.9
1,683.6 276.3 1,407.3 1,125 .0 19.1 202.5 3 ,030 .2 2,753.9 3,437.3 3 ,065 .4
1,909.4 312.8 1 ,596 .6 1 ,250.0 32.5 183.3 ! 0 . 1 3,375 .3 3 ,062 .5 3 ,787 .4 3 ,436 .0
2 ,149 .6 370.2 1,779.4 1,300.0 32.7 213.1 0 . 1 3 ,695 .5 3 ,325 .3 4 ,184 .8 3 ,771 .6
2 ,474 .6 448.0 2 ,026 .6 l,425-.0 32.2 262.6 0 . 1 4 ,194 .5 3 ,746 .5 4 ,743 .3 4 ,267 .0
2 ,784 .8 507.8 2,276.9 1,500.0 25.7 271.6 0 . 1 4 ,582 .2 4 ,974 .3 5 ,321 .5 4 ,782 .3
3,117.9 545.5 2,572.4 1,750.0 24.0 304.5 0 . 1 5,196.5 4 ,651 .0 6 ,270 .8 5,689.3
3,409.1 611.4 2,797 .7 1,750.0 24.5 329.3 0 . 1 5,513 .0 4 ,901 .6 6,888 .7 6 ,239.1
3,924.9 608.9 3 ,316 .0 1,950.0 45.4 374.4 0 . 1 6 ,294 .8 5,685 5 7 ,873 .2 7,236.1
4 ,511 .9 642.2 3 ,869 .6 2,025.0 6 6 . 0 379.5 0 . 2 6 .982 .6 6 ,340 .4 8 ,78?  8 8 ,108 .0
5,103.4 830.4 4 ,273 .0 2,325.0 78.0 419.6 0 . 2 7 .926 .2 7 ,095 .8 10,318.7 9,448.3
5,812.2 1054.3 4,757.9 ' 2 ,250 .0 6 6 . 1 456.1 0 . 2 8 ,584 .6 7 ,530 .3 11,379.9 10,280.8
6 ,590 .5 1301.0 5 ,289 .5 2 ,250 .0 67.9 497.9 37.0 9 ,444 .2 8 ,143 .2 12,380.1 11,026.0
7 ,560.1 1604.6 5,955.5 2 ,350 .0 69.8 588.6 290.0 10,859.4 9 ,254 .8 14,564.3 12,959.7
9,001.2 2038.7 6 ,962 .5 2 ,700 .0 51.0 600.1 339.0 12,691.4 10,652.7 17,659.4 15,620.7
10,391.6 2551.9 7 ,839 .8 2 ,500 .0 40.6 617.4 842.8 14,392.4 11,840.6 24,985.9 22,434.1
11,049.1 3204.1 8 ,845 .0 2 ,635 .0 29.5 955.5 698.5 16,367.5 13,163.4 30,949.8 27,745.7
S o u r c e :  C e n t r a l  Bank o f  C e y l o n  A n nua l  R e p o r t  ( 1 9 7 8 ) .  C o l o m b o :  T a b l e  1 2 .
Table A - I - 7 : Foreign Trade -1969-78
___________________ Rupees M il l ion Index Number 1967=100
Period Exports Imports 
( f . o . b . )  ( c . i . f . )
Balance of  
Trade
Volume P r ice s Terms o f  Trade
All All All All
Exports Imports Exports Imports
1967 1,690 1,738 - 48 100 100 100 100 100
1968 2,035 2,173 - 138 103 101 117 - 126 93
1969 1,916 2,543 - 627 98 108 117 134 8 8
1970 2,033 2,313 - 280 102 102 118 140 84
1971 1.947 1,986 - 39 99 90 117 150 78
1972 2,099 2,064 - 55 97 8 8 118 157 75
1973 2,617 2,715 - 98 98 79 137 209 65
1974 3,471 4,554 1,082 85 56 217 370 58
1975 3.933 5,251 - 1,318 102 69 199 433 46
1976 4,815 4,645 + 170 97 75 239 383 62
1977 6,638 6,007 + 631 89 97 382 471 81
1978 13,206 14,662 - 1,456 95 132 698 877 80
cn
Source: For the  per iod  1958-71 da ta  was taken from C e n t r a l  Bank o f  Ceylon Annual Report (1976)
For the  per iod  1972-8 da ta  was taken from Central Bank o f  Ceylon Annual Report (1978) 





A-I - 8  : Balance of  Payments ( in  m i l l i o n s  o f  rupees)
Net I n v i s i b l e s  Balance Net 
Trade ( in c lu d in g  t r a n s -  on Curren t  Longterm 
Balance f e r  payments) Account Cap i ta l
Basic
Balance
1958 - - 64 -  153 + 8 - 145
1959 - 183 - 25 -  208 + 32 - 176
1960 -  2 1 0 -  11 - 221 + 22 - 199
1961 - 8 6 - 7 - 93 + 11 - 82
1962 - 143 + 3 - 140 + 39 - 101
1963 - 161 - 7 - 168 + 80 - 8 8
1964 - 193 + 33 - 160 + 8 - 152
1965 - 13 + 72 + 59 + 58 + 117
1966 - 344 -  53 - 290 + 137 - 153
1967 -  335 + 46 - 289 + 161 - 128
1968 -  380 + 25 - 355 + 224 - 131
1969 -  746 -  51 - 797 + 275 -  522
1970 -  315 - 35 - 350 + 184 - 166
1971 -  287 + 71 - 216 + 404 + 188
1972 - 255 + 59 - 196 + 292 + 96
1973 - 299 + 138 - 161 + 190 + 29
1974 -1263 + 356 - 907 + 298 - 609
1975 -1421 + 649 - 772 + 559 - 213
1976 - 709 + 659 - 50 + 610 + 560
1977 + 350 + 916 + 1266 + 562 +1829
1978 -2143 +1361 - 782 +2640 +1858
Source:  For th e  p e r io d  1958-71 d a t a  was taken  from Central  Bank o f
Ceylon Annual Repor t (1976) p. 167. For th e  pe r iod  1972-78 
d a ta  was taken  from Centra l  Bank o f  Ceylon Annual Report
(1978) p. 49.
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Table A - I - 9 : Composition o f  Exports ( a t  c u r r e n t  market va lue  in
m i l l i o n s  o f  rupees)
Year Tea Rubber Coconut Other  Exports Total
1958 1 0 2 0 291 278 1 22 1711
1959 1046 298 285 125 1754
1960 1096 378 238 119 1832
1961 1115 260 247 110 1733
1962 1149 290 274 95 1808
1963 1141 257 247 8 6 1730
1964 1144 281 281 169 1876
1965 1208 312 273 156 1948
1966 1 0 2 0 340 204 136 1700
1967 1065 287 169 169 1690
1968 1162 331 334 209 2035
1969 1062 431 225 198 1916
1970 1 1 2 0 440 240 233 2033
1971 1145 307. 280 215 1947
1972 1154 265 266 256 1942
1973 1261 592 145 619 2617
1974 1360 738 397 977 3472
1975 1932 654 397 950 3933
1976 2 1 0 0 890 382 1443 4815
1977 3503 931 335 1869 6638
1978 6401 2 0 2 1 972 3813 13206
Sources:  For t h e  pe r iod  1959-63 d a t a  i s  taken  from Annual R ep o r t .
Centra l  Bank o f  Ceylon (1963).  For t h e  pe r iod  1964-67, 
excep t  th e  t o t a l ,  o t h e r  f i g u r e s  a r e  c a l c u l a t e d  using th e  
p e rcen tage  f i g u r e s  o f  each group o f  th e  t o t a l  expor ts  from 
Richards  (1 9 7 0 ) ,  p . 30.
For t h e  pe r io d  1968-72 d a ta  was taken  from Annual R e p o r t . 
Centra l  Bank o f  Ceylon (1972) .
For t h e  pe r io d  1973-77 d a ta  was e x t r a c t e d  from Review of  
t h e  Economy. Centra l  Bank o f  Ceylon (1977) p . 211.
Total e xpor ts  f o r  th e  pe r iod  1964-67 i s  taken from Review 
o f  t h e  Economy. Centra l  Bank o f  Ceylon (1968) Table 35.
1978 d a ta  i s  taken  from Table  1.10 o f  Annual R e p o r t .Centra l  
Bank o f  Ceylon (1978).
1958 d a ta  i s  e x t r a p o l a t e d .
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T a b l e  A - 1 -  1 0 :  E x p o r t  P r i c e  I n d i c e s  ( 1 9 6 3  = - 1 )
Year Tea Rubber Coconut Other
1958 1.09 1 . 0 2 1 . 1 1 .95
1959 1.09 1.19 1.30 . 8 8
1960 1.07 1.33 1.15 .97
1961 1.04 1.07 .89 . 8 8
1962 1 . 0 2 1.06 .91 .89
1963 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0
1964 1 . 0 0 .94 1.05 1.03
1965 .98 .93 1.35 1 . 1 0
1966 1 . 0 2 .91 1 . 2 1 1.05
1967 .89 .79 1 . 1 2 1.03
1968 1 . 0 2
CMCO• 1.83 1 . 1 1
1969 .96 1 . 1 1 1.54 1.16
1970 .98 1 . 0 0 1 . 6 8 1.14
1971 1 . 0 0 .87 1.69 1.17
1972 1 . 1 1 .75 1.31 1 . 2 2
1973 1 . 1 1  • 1 .35 1.63 1.54
1974 1.41 2 . 1 2 4 .88 2.13
1975 1.65 1.50 3.18 2.13
1976 1.91 2.39 3.31 2.24
1977 3.43 2.55 5.47 3 .05
1978 6.07 5.40 9.75 6.17
Source:  Review o f  t h e  Economy. Centra l  Bank o f  Ceylon (1977,  1578).
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T a b l e  A - I - 11: C o m p o s i t i o n  o f  E x p o r t s  ( i n  m i l l i o n s  o f  1 9 6 3  r u p e e s )
Year Tea Rubber Coconut Other
1958 935.8 285.0 250.4 128.4
1959 959.6 250.4 219.2 142.0
1960 1024.3 284.2 206.9 122.7
1961 1072.1 242.9 277.5 125.0
1962 1126.5 273.6 301.1 106.7
1963 1141.0 257.0 247.0 8 6 . 0
1964 1144.0 298.9 267.6 164.1
1965 1232.6 335.5 2 0 2 . 2 141.8
1966 1 0 0 0 . 0 373.6 168.6 129.5
1967 1196.6 363.3 150.9 164.0
1968 1139.2 403.6 182.5 188.3
1969 1106.2 388.3 146.1 170.7
1970 1142.8 440.0 142.8 204.3
1971 1145.0 352.9 165.7 183.7
1972 1039.6 353.3 203.0 209.8
1973 1136.0 438.5 88.9 401.9
1974 964.5 348.1 81.3 458.7
1975 1170.9 436.0 124.8 446.0
1976 1099.5 372.4 115.4 664.2
1977 1021.3 365.1 61.2 612.8
1978 1054.5 374.0 99.7 618.0
S o u r c e :  S e e  T a b l e  A - 1 - 9 .
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T a b l e  A - 1 - 1 2 : D i v i s i a  P r i c e  I n d e x  o f  E x p o r t s






















S o u r c e :  T h e  b a s i s  o f  t h e s e  p r i c e  i n d i c e s  a r e  T a b l e  A - I - 1 0 ,  A - I - l l .
: 1 2 2
T a b l e  A - I - 13: C o m p o s i t i o n  o f  I m p o r t s  ( i n  m i l l i o n s  o f  r u p e e s )
Food Other I n t e r ­ I n v e s t ­
& Consumer media te ment Unclas­
Year Drink T e x t i l e s Goods Goods Goods s i f i e d Total
1958 633 162 114 316 250 117 1717
1959 740 189 133 370 292 207 2005
1960 683 207 146 380 290 180 1960
1961 615 183 59 359 287 150 1703
1962 570 161 52 370 303 139 1660
1963 576 93 46 346 281 121 1500
1964 809 172 85 395 494 19 1975
1965 604 118 58 413 265 15 1474
1966 953 136 67 466 365 41 2028
1967 782 105 52 434 330 35 1738
1968 989 77 81 629 383 14 2173
1969 976 1 2 2 1 2 0 529 700 33 2543
1970 1069 124 101 451 546 22 2313
1971 918 103 115 388 419 43 1986
1972 961 48 104 458 438 36 2045
1973 1248 55 1 2 0 815 452 25 2715
1974 1950 59 129 1920 457 39 4554
1975 2520 2 0 111 1888 653 59 5251
1976 1491 49 . 149 2259 641 54 4645
1977 2181 150 203 2648 746 79 6007
1978 4103 531 959 5591 3367 110 14662
Source:  Notes: see  Appendix S ec t ion  I p a r t  D.
Total va lue  o f  1958 i s  taken  from Review o f  th e  Economy. 
Centra l  Bank o f  Ceylon 1968 Table  35. The o th e r  f i g u r e s  
o f  1958 a r e  e x t r a p o l a t e d .
For th e  p e r io d  1959-63 d a ta  i s  taken  from Annual R e p o r t . 
Centra l  Bank o f  Ceylon (1963) p. 46. For t h e  p e r io d  
1964-67 th e  t o t a l  i s  from Table 35 o f  Annual Report.  Central  
Bank o f  Ceylon (1968). The o t h e r  f i g u r e s  were c a l c u l a t e d  
by su ing  th e  pe rcen tag e  f i g u r e s  o f  each c a te g o ry  from p . 32 
o f  P. R ichards  (1970).  For t h e  p e r io d  1968-72 d a ta  was taken 
from Annual R e p o r t .Centra l  Bank o f  Ceylon 1972 p . 219. For 
t h e  p e r io d  1973-77 d a ta  was taken  from Review o f  t h e  Economy 
Centra l  Bank o f  Ceylon 1977 Table  11.11.  1978 d a ta  i s  from
Table  1.11 o f  Annual Report  Centra l  Bank o f  Ceylon (1978).
1 2 3
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I n t e r ­
media te
I n v e s t ­
ment
Unclas­
s i f i e d Total
1958 .94 .96 .79 1.16 1 . 0 2 .90 .95
1959 .96 .99 .78 1 . 1 0 1 . 1 2 .92 .97
1960 .95 1.04 .78 1.09 1.23 .92 .97
1961 .93 1.07 .76 1.03 1.14 .90 .96
1962 .92 1 . 0 0 .73 .99 .93 .89 .90
1963 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0
1964 1 . 2 0 .94 1 . 0 0 .99 1.96 1.15 1.23
1965 1.07 1.04 .98 1 . 0 0 1.91 1.06 1.18
1966 1 . 0 2 1 . 0 0 .98 1 . 0 0 1.87 1 . 0 2 1.15
1967 1.03 .97 1.07 1 . 0 0 2.08 1.03 1.18
1968 1.36 1.23 1.49 1 . 2 0 2.39 1.37 1.48
1969 1.38 1.87 1.53 1.25 2.64 1.44 1.57
1970 1.34 1.92 1.63 1.36 3.08 1.43 1.64
1971 1.47 1.93 1.64 1.52 . 3.06 1.53 1.76
1972 1.78 1.93 1.36 1.52 2.50 1.76 1.85
1973 2.40 1.28 1.90 2.30 2.92 2.24 2.45
1974 4.65 2.85 1.63 3.36 4.33 4.21 4.35
1975 5.80 4.14 1.91 4.00 4.31 5.30 5.09
1976 3.91 3.72 3.02 4.88 5.29 3.83 4.50
19 77 4.27 5.70 4.52 6.85 5.35 4.48 5.54
1978 6.80 13.46 9.50 14.19 10.08 8.05 10.03
The b a s i s  o f  t h i s  t a b l e  i s  the  
Source: Review o f  the  Economy. Centra l  Bank o f  Ceylon, 1977, 1978 Table 54
Table 16, r e s p e c t i v e l y .
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I n t e r ­
mediate
I n v e s t ­
ment
Unclas-  
s i f i  ed Total
1958 673.4 168.7 144.3 272.4 245.1 130.0 1807.
1959 770.8 190.0 170.5 336.3 260.7 225.0 2067.
1960 718.0 199.0 187.2 348.6 235.8 195.6 2 0 2 0 .
1961 661.3 171.0 77.6 348.5 251 .- 166.7 1773.
1962 619.6 161.0 71.2 370.7 325.8 156.2 1844.
1963 576.0 93.0 46.0 346.0 281.0 1 2 1 . 0 1500.
1964 674.2 183.0 85.0 399.9 252.0 16.5 1605.
1965 564.2 113.4 59.2 413.0 138.7 14.1 1249.
1966 934.3 136.0 68.4 466.0 195.2 40.2 1763.
1967 759.2 108.2 48.6 434.0 158.6 34.0 1472.
1968 727.2 62.6 54.4 524.2 160.2 1 0 . 2 1468.
1969 707.2 65.2 78.4 473.6 265.1 22.9 1619.
1970 797.8 64.6 62.0 331.6 177.3 15.4 1410.
1971 624.5 53.4 70.1 255.3 136.9 28.1 1128.
1972 539.9 24.9 76.5 301.3 175.2 20.4 1105.
1973 520.0 43.0 63.1 354.3 154.8 1 1 . 2 1108.
1974 419.3 20.7 79.1 497.4 105.5 9 .3 1046.
1975 434.5 4 .8 58.1 472.0 151.5 1 1 . 1 1031.
1976 381.3 13.2 49.0 462.0 1 2 1 . 2 14.1 1032.
1977 510.8 26.3 44.9 386.0 139.4 17.6 1084.






















S o u r c e : The b a s i s  o f  t h i s  t a b l e  i s  T a b l e  A - I - 1 3 ,  A - 1 - 1 4 .
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T a b l e  A - I - 1 6 : D i v i s i a  P r i c e  I n d e x  o f  I m p o r t s






















S o u r c e :  T h e  b a s i s  o f  t h i s  t a b l e  i s  T a b l e  A - I - 1 4  a n d  T a b l e  A - I - 1 5 .
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Table A - I - 1 7 : Accumulated Investment  For t h e  P er iod  1958-78 in  the  























Note: For formula  s ee  p. 50.
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Table A - I -1 8 : Money Stocks  in  Sri. Lanka (1958-1978) ( in  m i l l i o n s  o f
1963 r u p e e s ) .
Money Stock






















Source:  Money Stocks  a r e  taken  from the  Review o f  th e  Economy Centra l
Bank o f  Ceylon 1977, Table 18 and 1978 Table 3.
NOTE: Real money s tock  i s  taken  by d e f l a t i n g  th e  money s to ck  ( a t
c u r r e n t  market  p r i c e )  us ing GNP p r i c e  d e f l a t e r  1963=1.
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CTable A-1-19: Composition of  P r iv a t e  and Government Consumption Expenditure
a t  Current  Market P r ic e  s_ -p £  °  o  03 =
( in  m i l l io n s  o f  rupees)  $  1^ 03 w o  ra ‘-p  c  §  -p   m  T - i  _i_i - n  r~ 4 ->  f f l  O  +->  d  d
m ™ -3 H  sT C 1— o  r -^ z  L o  »= «  OJ -P
Oi O  c  _ w  _ R  2  £  2  T . 2  S ' 2  IZ  C P
SZ 03 ra05 1/5 o*1— o -o - P - a  c
S -  r -  —  x:
3  0 0 O  • ! - r a  -po3 • p r  E x: +j C  r —
•I-  O Q- o ra o ra,— C  W  • ! - i/>  S - 1/5 o
Q J S -  3  3 3  o s -  : e
3 3  O  C T O  Q. o
L i - L l_  Z C  U l I zz o Cl. oS
03 CD 0  -P - C   - c  -P c  r -  Q . C  JOE >—  C EC o x: CD ^ <u a  <u nj ra  w 3  0 0 . 0  s- rs
n  o  ra -p -P S - i  c  w •!- co s_ w  c  E s- •<— oo > 5  o e ra  o  s - 3 3 3 0  - a: ra E o 3 w  > o
V p A  p  2  m o  . m   Z3 O"   -  QJ d  O  OJ *• O  O
Y e a r  £  <£ |2  o  £ 5  i f  i f =c J S  Q_ a 1 - 0  c* uj s :  o o
1958 V  2130.7 138.7 214.7 388.8 227.7 82.2 152.6 275.6 1 0 2 . 0 373.3 186.2 49.9 8 6 8
1959 2341.1 145.5 223.9 442.6 233.4 93.0 166.2 297.3 118.2 382.2 198.1 51.8 905
1960 2456.7 164.5 256.0 507.1 244.1 96.4 182.3 309.5 114.8 399.9 213.7 53.1 959
1961 2420.7 170.7 268.0 479.7 254.8 95.2 150.0 320.3 117.6 348.4 205.2 53.0 974
1962 2567.5 181.8 269.5 521.8 269.6 96.9 165.4 304.8 123.2 367.1 230.7 52.1 995
1963 2716.5 229.7 324.7 463.1 285.6 83.1 182.9 213.5 150.6 430.3 320.5 45.7 939
1964 2894.0 245.5 321.4 555.0 292.3 82.7 190.5 230.6 160.2 475.8 355.6 56.4 1008
1965 2921.5 252.8 324.7 463.5 301.3 83.3 193.2 235.2 169.5 490.5 372.9 68.5 1078
1966 3141.1 271.2 370.1 446.8 309.5 82.1 2 0 1 . 6 238.0 176.0 529.3 374.7 77.3 1075
1967 3321.8 281.3 424.1 430.8 317.6 91.i 221.7 248.1 186.1 573.2 371.1 90.8 1155
1968 3872.4 309.9 529.9 544.8 652.6 439.9 252.1 273.8 537.2 510.8 117.6 1349
1969 4188.3 334.8 604.9 593.9 706.5 466.9 248.5 279.2 566.6 591.6 357.5 1482
1970 4396.0 386.2 647.1 618.4 727.0 460.6 258.1 290.9 642.7 687.1 260.6 1680
1971 4206.2 385.2 646.1 777.4 779.5 431.8 253.6 397.8 739.8 726.6 242.4 1780
1972 5231.7 399.4 722.4 715.0 839.2 471.0 288.9 408.5 758.2 767.9 155.4 1869
1973 6283.0 478.6 861.7 1301.5 1076.2 550.4 339.0 250.3 908.3 572.8 533.0 2365
1974 9367.9 497.6 1117.1 1407.8 1082.8 675.0 404.5 281.5 1392.0 579.8 550.3 2715
1975 10566.3 593.8 1281.2 1442.6 1135.9 650.1 304.7 273.0 1407.0 640.8 761.3 2665
1976 10836.6 61£. 1 1150.6 1687.7 1209.6 802.2 394.7 277.9 1565.7 637.8 704.1 2925
1977 13170.0 510.6 1507.3 1776.0 1158.5 1025.2 449.1 383.1 1771.1 899.5 875.9 3429
1978 16203.8 603.4 1692.6 2081.8 1362.5 1239.4 570.2 499.2 2523.4 1097.2 1090.9 4851
1979
Source: Yearbook o f  National Accounts S t a t i s t i c s  (1968, 1977, 1979) f o r  per iods  1958-67, 1968-76, 1977-78
r e s p e c t i v e l y .  V.l  (UN).
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APPENDIX SECTION II  
I n t r o d u c t io n
The purpose o f  t h i s  s e c t io n  i s  to  measure c a p i t a l  s to c k  in t h e  
S r i  Lankan economy f o r  t h e  p e r io d  o f  1958-78. As t h e  im por tan t  uses 
o f  c a p i t a l  s to ck s  e s t im a te s  have been p re se n ted  in  v a r io u s  s tu d i e s  
( see  Barna (1959);  Usher (1980);  Ward (1976))  t h i s  s tudy w i l l  no t  g ive  
a d e t a i l e d  d i s c u s s io n  o f  t h i s  i s s u e .  P a r t  B i s  an e x p o s i t i o n  o f  t h e  
techn iques  used in  t h e  measurement o f  c a p i t a l  s to c k .  In p a r t  C metho­
dology f o r  measur ing th e  c a p i t a l  s tock  f o r  Sri  Lanka i s  d i s c u s s e d .  The 
r e s u l t i n g  e s t im a te s  o f  c a p i t a l  s to ck  a r e  p re se n ted  in  p a r t  C. The b a s i c  
investment  d a ta  used and t h e i r  sources  a re  shown in  S t a t i s t i c a l  Ap­
pendix S ec t ion  I I I .
Measurement o f  Cap i ta l  Stock
In s h o r t ,  c a p i t a l  s to c k  i s  an im por tan t  f a c t o r  f o r  both t h e o r e ­
t i c a l  and em pir ica l  a n a l y s i s  o f  p ro d u c t io n ,  consumption and investment  
f u n c t io n s  and th e  demand f o r  money.^*4 C ap i ta l  s to ck  i s  a l s o  cons idered  
o f  b a s i c  and primary importance in economic growth.
Several  methods o f  measuring c a p i t a l  s to ck  have been proposed in 
va r ious  s t u d i e s .  These a l t e r n a t i v e  methods can be c a t e g o r i z e d  as fo l lo w s :
i )  Survey o f  Physica l  Asse ts
i i )  Survey o f  Book Values
i i i )  Survey o f  Insured  Values
iv )  P e rpe tua l  Inven tory  Model (PIM)
A-4 An e x c e l l e n t  e x p o s i t i o n  o f  th e  purpose o f  c a p i t a l  s to ck  e s t im a te s  
can be found in  Usher.  The Measurement o f  C a p i t a l ,  S tu d ie s  in  Income and 
and Wealth . Chicago: The U n iv e r s i ty  o f  Chicago P r e s s ,  V. 45, 1980.
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i ) Survey of  Physica l  Asse ts
The d i r e c t  method o f  c o l l e c t i n g  da ta  f o r  th e  s p e c i f i c  purpose o f  
measuring c a p i t a l  i s  seldom used. Among th e  c o u n t r i e s  t h a t  measure t h e  
c a p i t a l  s t o c k ,  Russia  and Japan have c a r r i d d  ou t  t h i s  comprehensive cen­
sus o f  phys ica l  a s s e t s  (Ward M. (1976)) .  Beside i t s  high c o s t  in v o lv e ­
ment and comprehensiveness ,  t h e r e  a r e  o t h e r  d i f f i c u l t i e s  such a s ,  i n ­
c o n s i s t e n t  d a ta  due to  t h e  d i f f e r e n t  method o f  e v a lu a t in g  rep lacement  
c o s t ,  and problems in  o b t a in in g  comparable h i s t o r i c a l  d a ta  f o r  each y e a r .  
However, t h e  i n f r e q u e n t  use o f  t h i s  method i s  mainly due to  i t s  high 
comprehensiveness and,  in  t u r n ,  th e  heavy consumption o f  t ime and money.
i i ) Survey o f  Book Values
Due to  i t s  c o n f l i c t  in  p u rp o se s ,  use o f  t h e  bdok va lues  in  measure­
ment o f  c a p i t a l  s to c k  has been somewhat r e s t r i c t e d .  The book va lues  do 
not  p rov ide  c o n s i s t e n t  da ta  f o r  th e  whole p e r io d  due to  d i f f e r e n t  d ep re ­
c i a t i o n  methods even in  t h e  s i m i l a r  a s s e t s .  A lso ,  soemtimes in  th e  case  
o f  a s s e t s  such as  s t r u c t u r e ,  which may no t  be d e p r e c i a t e d  a t  a l l ,  book 
va lues  w i l l  p rov ide  o v e r e s t im a t io n  o f  c a p i t a l  s to c k .
i i i ) Survey o f  In su re  Values
Insured  va lues  a l s o  a r e  seldom used f o r  th e  s p e c i f i c  purpose o f  the  
measurement o f  c a p i t a l  s t o c k .  P r a c t i c a l l y ,  i n su re d  va lues  o f t e n  do not  r e p r e ­
s e n t  th e  whole va lue  o f  th e  phys ica l  a s s e t ,  bu t  on ly  th e  more im p o r tan t  
p a r t s  o f  t h e  a s s e t s .  A lso ,  i t  i s  d i f f i c u l t  t o  f i n d  s i m i l a r  e v a lu a t io n  
methods among f i rm s  o r  i n d u s t r i e s .  The given va lues  f o r  in su ran ce  pu r ­
posed a r e  very o f te n  a f f e c t e d  by i n f l a t i o n  e x p e c t a t i o n s ,  as wel l  as by 
th e  exposure to  r i s k . 5
^•5 For d e t a i l s  see  Goldsmith R. and Saunders C. ( e d s ) .  The Measure­
ment o f  Nat ional  Wealth. London: Bowes and Bowes, 1959, pp. 46-47.
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i v ) P erpe tua l  Inven to ry  Method
A p e rp e tu a l  in v e n to ry  e s t im a te  o f  c a p i t a l  s tock  i s  a weighted 
sum o f  p a s t  g ross  inves tm ent  f low s.  The b a s ic  in fo rm a t ion  needed 
f o r  c a l c u l a t i n g  th e  c a p i t a l  s to ck  accord ing  to  PIM i s :
a) Time s e r i e s  o f  g ross  inves tm ent  in  each c a p i t a l  good in  
c u r r e n t  p r i c e s .
b) Time s e r i e s  o f  p r i c e s  o f  c a p i t a l  goods.
c) The r a t e  o f  d e p r e c i a t i o n  o f  each c a p i t a l  good.
d) A benchmark e s t i m a t e  o f  the  c a p i t a l  good.
The e q u a t io n  f o r  c a l c u l a t i n g  the  c a p i t a l  s to ck  forward from th e  
benchmark y e a r  i s  as f o l lo w s :
Kt  * Kt - i  - dKt - i + GI t ----------------------------( 1 )
Where, Kt  i s  th e  c a p i t a l  s to ck  in  y e a r  t  a t  c o n s ta n t  p r i c e s .
« t _ i  i s  th e  c a p i t a l  s to ck  in  y e a r  t - 1  a t  c o n s ta n t  p r i c e s ,
d i s  the  average  r a t e  o f  d e p r e c i a t i o n  o f  r e l e v a n t  c a p i t a l
good which i s  equal to  2 / 1e when l e  i s  th e  assumed l i f e
span o f  th e  c a p i t a l  good.
GI^ i s  the  g ro ss  inves tm ents  o f  r e l e v a n t  c a p i t a l  good in
th e  t - t h  y e a r  a t  c o n s ta n t  p r i c e s  ( d e f l a t e d  by th e  ap­
p r o p r i a t e  p r i c e  d e f l a t o r . )
To o b ta in  an e s t im a te  o f  a benchmark y e a r  c a p i t a l  s t o c k ,  one sums up 
th e  weighted  f i g u r e  o f  g ross  in v es tm en ts ;  i . e . :
Kt * GIt  + T T  ' GIt - l  + T T -  ' GIt -2 + "
+ r l - ’ GI+_-i q4 o * GIt _ i p+i __________________  ( 2 )
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We, t h e r e f o r e ,  assume t h a t  a t  the  end o f  i t s  l i f e  span th e  value  o f  
c a p i t a l  good i s  equal to  z e ro .  This r e v e a l s  t h a t  in  o rd e r  to  
under take  the  PIM, we need time s e r i e s  d a ta  o f  g ross  inves tm ents  
a t  l e a s t  to  cover  th e  p e r io d  o f  the  l i f e  span o f  the  r e l e v a n t  
c a p i t a l  good.
To b u i ld  c a p i t a l  s to ck  d a ta  backward, from a benchmark y e a r  we
g e t  the  fo l lo w in g  eq u a t io n  by m an ipu la t ing  e q u a t io n  (1 ) :  
v K. -  GI+
K * - i  =  - W 1 ------------------------< 3 >
Advantages o f  PIM
Based upon t h i s  method, some o f  th e  b a s ic  advantages  o f  th e  PIM 
can be c i t e d :  a) s in c e  we have inves tm ent  d a ta  and benchmark y e a r  
c a p i t a l  s to ck  we can go backward and forward in  b u i ld in g  c a p i t a l  
s to ck  da ta  f o r  each y e a r  w i th o u t  i n t e r r u p t i o n ,  b) PIM i s  a convenien t  
method as i t  uses  a l r e a d y  a v a i l a b l e  n a t io n a l  d a t a ,  c) a l s o ,  c a p i t a l  
s tock  can be e s t im a te d  f o r  s h o r t e r  p e r io d s  than one y e a r ,  depending 
upon the  a v a i l a b i l i t y  o f  inves tm ent  d a ta  f o r  the  s h o r t  p e r i o d s ,  and
d) r e s u l t i n g  c a p i t a l  s to ck  d a ta  can be checked with  o t h e r  benchmark 
da ta  i f  i t  i s  n eces sa ry  in  c o r r e c t i n g  o r  in  i d e n t i f y i n g  p o s s i b l e  
e r r o r s .
L im i ta t io n s  o f  PIM
Due to  the  d i f f i c u l t y  o f  o b t a in in g  p e r f e c t  i n fo r m a t io n ,  any 
e s t im a t io n  method which uses a l r e a d y  a v a i l a b l e  d a ta  i s  s u b j e c t  to  
some drawbacks. PIM i s  no t  an e x c e p t io n .  PIM d e p a r t s  somewhat 
from a c c u r a te  p r a c t i c a l  e s t im a t io n  o f  c a p i t a l  s to ck s  p a r t l y  be­
cause o f  th e  d i f f i c u l t y  o f  o b ta in in g  more a c c u r a t e l y  d e f in e d  an d /o r  
valued d a t a .
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This method i s  s u b j e c t  to  th e  drawbacks o f  p r i c e  i n d i c e s .  P o s s ib le  
drawbacks of  PIM (Ward,M.(1976))  in t h i s  case  a r e  t h a t  p r i c e  i n d i c e s  
seldom measure a c c u r a t e l y  the  changes in  p r i c e s  o f  heterogenous  groups 
o f  goods and s e r v i c e s  because o f  a changing compostion o f  th e  group 
even i f  th e  q u a l i t y  s t a y s  the  same. Under t h i s  method, t h e  sc rap  va lue  
i s  taken  as z e ro ,  bu t  in  r e a l i t y  i t  might a l s o  be n e g a t iv e .
Fixed a s s e t s  a r e  con s id e red  to  have t h e i r  o r i g i n a l  o u tp u t  g e n e ra t in g  
c a p a c i ty  over  t h e i r  l i f e t i m e  and t h i s  might lead  to  an o v e re s t im a t io n  
o f  c a p i t a l  s to ck  d a ta  i f  some o f  the  f ix e d  a s s e t s  s u f f e r  o u tp u t  an d /o r  
i n p u t  decay,  ( f o r  g r e a t e r  d e t a i l  see  Ward,M.(1 9 7 6 ) ) .  Although draw 
backs can be seen ,  compared to  o t h e r  methods, t h i s  method has g r e a t  
advan tages .  I n t e r n a t i o n a l  economic o r g a n iz a t io n s  such as th e  o r ­
g a n iz a t io n  f o r  Economic Cooperat ion and Development (OECD) w i th  the  
co o p e ra t io n  o f  r e l a t i v e  governments (Ward,M1976) as wel l  as va r ious  
governmental agenc ies  and i n d i v i d u a l s  (such as th e  Bureau o f  Economic 
A n a ly s i s ,  U.S. Department o f  Commerce; Mukherjee,M{1959); Goldsmith,R. 
(1959) ) have measured c a p i t a l  s tock  in  v a r io u s  c o u n t r i e s  us ing  the  
PIM.
C. Methodology in  Measuring C ap i ta l  Stock in  Sr i  Lanka
Although in  h i s  s tudy  Rajapaksa ,  J .  (1976) recognized  th e  
importance o f  measurement o f  c a p i t a l  s to ck  f o r  Sr i  Lanka and t r i e d  
to  measure the  c a p i t a l  s t o c k ,  he f a i l e d  t o  use an a p p r o p r i a t e  
method in  f in d in g  a f i g u r e  f o r  a bench mark y e a r  c a p i t a l  s tock  
(which in  h is  c a s e ,  was 1962 c a p i t a l  s t o c k ) .
Although th e  PIM i s  s u b j e c t  to  some common l i m i t a t i o n s  such as 
those  caused by the  d e p r e c i a t i o n  method used and the  p r i c e  indexing  
system, i t  i s  con s id e red  one o f  th e  b e s t  a l t e r n a t i v e  methods. This 
s tudy  uses PIM in  measuring c a p i t a l  s tock  in  S r i  Lanka. The time
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per iod  o f  s tudy  i s  determined by th e  a v a i l a b i l i t y  o f  c o n s i s t e n t  
and cont inuous  d a ta  on inves tm ent  and the  pe r iod  covers  most o f  the  
"modern" S r i  Lankan economy.
All the  c a p i t a l  s tock  and investment  ex p e n d i tu re  d a ta  g iven in  
t h i s  s tudy  i s  in  m i l l i o n s  o f  1963 ru p ees .  Five groups o f  c a p i t a l  
s t o c k s ,  namely la n d ,  b u i ld in g s  ( r e s i d e n t i a l  b u i ld in g s  and non- 
r e s i d e n t i a l  b u i ld in g s )  c o n s t r u c t i o n s ,  t r a n s p o r t  and machinery a r e  
c o n s id e re d .  According to  th e  United N a t io n ' s  Yearbook o f  National  
Accounts S t a t i s t i c s , th e  f i v e  groups o f  inves tm ent  which a r e  c o n s i s ­
t e n t  w ith  th e  f i v e  groups o f  c a p i t a l  a r e  as fo l lo w s :  
a) Land
Net e x p e n d i tu r e s ,  in c lu d in g  l eg a l  and o t h e r  t r a n s f e r  f e e s ,  
connected w i th  th e  a c q u i s i t i o n  o f  land .  Land i s  here  de f in ed  as 
in c lu d in g  l a n d ,  w ate rs  and n a tu r a l  su b so i l  d e p o s i t s  bu t  as ex­
c lu d in g  b u i ld in g s  on s i t e s .  Land rec lam a t ion  i s  inc luded  i f  i t  
r e p r e s e n t s  an a d d i t i o n  to  t o t a l  land a v a i l a b i l i t y .
b) Dwelling
Inc ludes  ex p en d i tu re s  on new c o n s t r u c t i o n  and major  a l t e r a t i o n s  
to  r e s i d e n t i a l  b u i l d i n g s ,  in c lu d in g  th e  va lue  o f  the  change in 
work in  p ro g re ss  bu t  exc lud ing  the  value  o f  the  land b e fo re  improve­
ment. Expenditure  on a l l  permanent f i x t u r e s  such as f u rn a c e s ,  
f ix e d  s to v e s ,  c e n t r a l  h e a t in g  and w a te r  supply  i n s t a l l a t i o n s  i s  a l s o  
in c lu d ed .
c) N o n - re s id e n t i a l  Bui ld ings
All b u i ld in g s  o th e r  than d w e l l in g s .  I t  in c lu d es  i n d u s t r i a l  
b u i l d i n g s ,  warehouses ,  o f f i c e  b u i l d i n g s ,  s t o r e s ,  r e s t a u r a n t s ,  
h o t e l s ,  farm b u i ld in g s  and b u i ld in g s  f o r  r e l i g i o u s ,  ed u ca t io n a l
1 3 5
and s i m i l a r  purposes .  Major a l t e r a t i o n s  and work in  p ro g res s  a r e  
inc luded .  Movable equipment which i s  no t  an i n t e g r a l  p a r t  o f  t h e  
s t r u c t u r e  i s  no t  inc luded .
d) Other  C o n s t ru c t io n  and Works
New c o n s t r u c t i o n  and major  a l t e r a t i o n s  and r e p a i r s  a r e  th o se  
such as: permanent ways of  r a i l r o a d s ,  subways and t u n n e l s ,  marine 
c o n s t r u c t i o n ,  p i e r s  and o t h e r  habor f a c i l i t i e s ,  c a r  park ing  f a c i l i t i e s ,  
a i r p o r t s ,  a t h l e t i c  f i e l d s ,  r o a d s ,  s t r e e t s ,  and sew ers ,  e l e c t r i c i t y  
t r a n sm iss io n  l i n e s ,  gas mains and p i p e s ,  and communication systems 
such as te lep h o n e  and t e l e g r a p h  l i n e s ,  e t c . .  Large e x p e n d i tu re s  by 
farmers  f o r  i r r i g a t i o n  p r o j e c t s ,  f lo o d  c o n t r o l ,  f o r e s t  c l e a r a n c e ,  
land r ec lam a t io n  r e s u l t i n g  from f l o o d ,  e t c . .  should  be inc luded .
e) T ran sp o r t  Equipment
S h ip s ,  motor c a r s  and a i r c r a f t  f o r  commercial u s e ,  t ru c k s  and 
commercial v e h i c l e s ,  t r a c t o r s  f o r  road hau lage ,  v e h ic l e s  used f o r  
p u b l i c  t r a n s p o r t  sys tem s ,  r a i lw a y  and tramways r o l l i n g  s to c k ,  c a r t s  
and wagons a r e  in c lu d e d .
f ) Machinery and Other  Equipment
All c a p i t a l  ex p en d i tu re  no t  inc luded  in t h e  above groups i s  
inc luded  in t h i s  one. I t  inc ludes  power g e n e ra t in g  machinery,  a g r i ­
c u l t u r a l  machinery and implements,  t r a c t o r s  ( o th e r  than f o r  road 
h a u la g e ) ,  o f f i c e  machinery and f u r n i t u r e ,  metalworking machinery,  
mining,  c o n s t r u c t i o n  and o t h e r  i n d u s t r i a l  machinery and equipment 
and in s t rum en ts  used by p ro fe s s io n a l  pe rso n s .  A. 6
A fi United Nat ions  Yearbook o f  National  Accounts S t a t i s t i c s . 1969. 
v. i .  p. x x i i i  -  xx iv .
1 3 6
The c a p i t a l  s tock  d a ta  of  each group i s  based on t h e s e  inves tm ent  
groups.  Tota l  c a p i t a l  s to ck  i s  e s t im a te d  by summing up a l l  t h e s e  
f i v e  c a t e g o r i e s  o f  c a p i t a l  goods.
D. Es t imates  o f  C ap i ta l  Stock in  Sr i  Lanka 1958-78.
Table A - I I I -1 p r e s e n t s  th e  e s t im a te s  o f  v a r io u s  types  o f  c a p i t a l  
s tock  f o r  th e  pe r io d  o f  1958-78 in  S r i  Lanka in m i l l i o n s  o f  1963 ru p e es .
In Table  A-111-2 th e  r e a l  cap i ta l^  r ea l  o u t p u t ,  and c a p i t a l / o u t p u t  
r a t i o  in  Sr i  Lanka 1958-78 in  m i l l i o n s  o f  1963 rupees  a r e  p re se n te d .
Table A - I I 1-3 p r e s e n t s  t h e  inves tm ent  e x p e n d i tu re  in  Sr i  Lanka 
from 1958-78 in  m i l l i o n s  o f  1963 ru p ee s .  These f i g u r e s  a r e  t h e  bases  
f o r  Table  A - I I I - 1 .
iAPPENDIX SECTION I I I  
C a p i t a l , I n v e s tm e n t , a n d  Labor Data
A. Land
The t o t a l  ac reage  o f  land i s  taken  from Richards ,P .  and S t o u t j e s d i j k , E .  
(1970) . Total land  i s  d iv id e d  i n t o  7 main c a t e g o r i e s  in  t h i s  s tudy 
in  o rd e r  to  f in d  a b e t t e r  genera l  e v a lu a t io n  f o r  lan d .  These c a t e ­
g o r ie s  a r e :  t e a ,  r u b b e r ,  coconu t ,  paddy, s u g a r ,  o t h e r  c u l t i v a t i o n s
and with  f o r e s t ,  g ra s s  and o t h e r  lands  grouped t o g e t h e r .  The acreage  
o f  land groups a r e  shown in  Table A - I I I -4 .  The sources  o f  d a ta  f o r  
each group f o r  t h e  y e a r  1977 which i s  con s id e red  as th e  benchmark 
year ,  i s  g iven below:
Tea, r u b b e r ,  coconut and paddy acreage  were taken  from th e  
Centra l  Bank o f  Ceylon (1977) Review o f  the  Economy, Table 12.
Sugar acreage  o f  1977 i s  a b s t r a c t e d  from Economic and Soc ia l  S t a ­
t i s t i c s  o f  Sr i  Lanka (1978) Table 5 .7 .  (This f i g u r e  i s  the  sugar  
h a rv e s te d  a r e a . )  The o t h e r  c u l t i v a t i o n s  such as cocoa,  cinnamon, 
cardemons, c i t r o n e l l a ,  pepper ,  manioc, maize ,  chi l i e s ,  o n io n s ,  e t c .  
i s  taken from Table 4 .4  and Table 4 .7  o f  Economic and Socia l  S t a ­
t i s t i c s  o f  Sri Lanka ( i b i d ) .  Except f o r  cocoa,  cinnamon, cardomons, 
c i t r o n e l l a  and pepper  th e  o t h e r  ac reages  a re  taken from th e  1976/77 
f i g u r e s .  The i tem o f  f o r e s t  g r a s s  and o t h e r  land a re  taken as 
th e  r e s i d u a l .
The rupee va lue  o f  each ca teg o ry  o f  land i s  c a l c u l a t e d  by 
m u l t i p ly in g  th e  ac reage  o f  each ca tegory  by i t s  average p r i c e  per  
a c re  us ing  1977 market p r i c e s  and then  a d j u s t i n g  t h a t  f i g u r e  i n t o
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1963 p r i c e s  by using th e  land p r i c e  index.  (This index i s  taken 
from th e  UN Yearbook o f  Nat ional  Accounts S t a t i s t i c s .)
The inves tm ent  on land i s  taken  from the  Yearbook o f  National  
Accounts and S t a t i s t i c s  (1967, 1972, 1977 and 1979) f o r  the  p e r io d s  
of  1958-66, 1967-71, 1972-75 and 1976-78, r e s p e c t i v e l y .  In t h i s  
c a l c u l a t i o n  th e  average  r a t e  o f  d e p r e c i a t i o n  i s  con s id e red  zero  
and the  eq u a t io n s  become: 
a)  Kt  = Kt . j  + GIt  
f o r  th e  c a p i t a l  s to ck  f o r  land a f t e r  1977 c a r r i e d  forward.
b> Kt - i  = Kt  -  GIt  
f o r  th e  c a p i t a l  s to ck  o f  land b e fo re  1977 c a r r i e d  backward.
B. Bu i ld ings
As the  inves tm en t  d a ta  i s  no t  a v a i l a b l e  f o r  th e  f u l l  80 y e a r s  
which i s  the  assumed l i f e  span o f  the  b u i ld in g s  the  fo l low ing  
tech inque  i s  used to  e s t i m a t e  a benchmark y e a r  c a p i t a l  s to c k :
K2 a k2
3 =  —  =  ------------
V2 A V2
where K2 = c a p i t a l  s to ck  o f  b u i ld in g s
Y2 = income o f  b u i ld in g s  ( in  t h i s  case  r e n t )  
where 3 s tan d s  f o r  both marginal and average r a t i o s ,  
by d e f i n i t i o n :
A K2 = I2 +■ dK2
where AK = th e  change in  c a p i t a l  s tock  o f  b u i l d i n g s .  i 2 i s  th e  i n v e s t ­
ment o f  b u i l d i n g s ,  and d i s  the  d e p r e c i a t i o n  r a t e .  By m anipu la t ing  
th e  f i g u r e s  we o b ta in :
where g2 = A Y 2 ( in  t h i s  case  th e  growth r a t e  o f  r e n t ) .
Y2
T h e re f o re ,  i f  I and Y s e r i e s  a r e  a v a i l a b l e ,  based on t h i s  
fo rm ula ,  we can o b t a i n  t h e  c a p i t a l  o u tp u t  r a t i o .  Due to  th e  abscence 
o f  d a ta  on income ( r e n t )  f o r  t o t a l  i n v es tm en t  in  b u i l d i n g s  ( in c lu d i n g  
both n o n - r e s i d e n t i a l  and r e s i d e n t i a l ) ,  th e  v a lu e  f o r  r e s i d e n t i a l  
d w e l l in g s  can on ly  be e s t i m a t e d .
In e s t i m a t i n g  t h e  t o t a l  c a p i t a l  s to c k  o f  d w e l l in g  i t  i s  c o n s i ­
dered  t h a t  77.6% o f  t o t a l  b u i l d i n g s  a r e  r e s i d e n t i a l  b u i l d i n g s  and 
22.4% a r e  n o n - r e s i d e n t i a l  ( see  UN S t a t i s t i c a l  Yearbook, p.  263) .  
Although t h e  l i f e  span o f  n o n - r e s i d e n t i a l  b u i l d i n g s  i s  c o n s id e re d  
s h o r t e r  than  f o r  r e s i d e n t i a l  b u i l d i n g s ,  t h e  same l i f e s p a n  i s  assumed 
f o r  n o n - r e s i d e n t i a l  b u i l d i n g s  in  t h i s  s tu d y .  The j u s t i f i c a t i o n  f o r  
t h i s  i s  t h a t  t h e  h igh  p e r c e n ta g e  o f  n o n - r e s i d e n t i a l  b u i l d i n g s  a re  
h o s p i t a l s ,  i n s t i t u t i o n s  and o f f i c e  b u i l d i n g s  ( see  Department  o f  Census 
and S t a t i s t i c s . N a t iona l  Accounts o f  S r i  Lanka, 1970-77,  Table  15 .)
The in v e s tm e n t  d a ta  o f  b u i l d i n g s  a t  1963 p r i c e s  a r e  found in  
th e  United  Nat ions  Yearbook o f  Nat ional  Accounts 1968 v. 1,  1977, 
v.  land  1979 v. 1 f o r  th e  p e r io d s  1958-67, 1968-76 and f o r  1976-78,  
r e s p e c t i v e l y .
The income from r e s i d e n t i a l  d w e l l in g s  has been taken  from th e  
Department o f  Census and S t a t i s t i c s  R a t i o n a l  Accounts o f  S r i  Lanka 
(1963-68) f o r  th e  p e r io d  1963-68. Using th e  GNP a t  1963 p r i c e s  
th e  income o f  r e s i d e n t i a l  d w e l l i n g s  b e fo re  1958 i s  e x t r a p o l a t e d .
For the  so u rces  o f  GNP p r i o r  to  1958 see  d e t a i l  o f  c o n s t r u c t i o n .
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The e x t r a p o l a t e d  va lues  o f  income of  r e s i d e n t i a l  dwel l ings  can be 
j u s t i f i e d  by comparing t h e  income o f  r e s i d e n t i a l  dw el l ings  a f t e r  
1963 which a re  shown in  Nat ional  Accounts o f  Sr i  Lanka (1963-68) 
with the  income o f  r e s i d e n t i a l  dw el l ings  which has been e x t r a ­
p o la ted  by using the  GNP a t  1963 p r i c e s .  Both f i g u r e s  were e q u a l . )
Assuming an 80 y e a r  l i f e  span ,  d i s  equal  t o  .025. We thus
(by using the  inves tm ent  o f  r e s i d e n t i a l  dwel l ing  a t  1963 p r i c e s  
and th e  income o f  r e s i d e n t i a l  dw e l l ings  a t  1963 p r i c e s )  o b ta in
the  benchmark y e a r  (1958) c a p i t a l  s to ck  o f  r e s i d e n t i a l  b u i l d i n g s ,
namely 1470.16 ( m i l l i o n s  o f  1963 ru p e e s ) .  The t o t a l  c a p i t a l  s tock  
o f  b u i l d i n g s ,  both r e s i d e n t i a l  and n o n - r e s i d e n t i a l  b u i ld in g s  in 
1958 was found to  be 1909.3 ( in  m i l l i o n  o f  1963 r u p e e s ) .  Here,
the  pe rcen tage  o f  r e s i d e n t i a l  dw el l ings  o f  the  t o t a l  dw el l ing  i s
assumed as 77.6% (see  Nat ional  Accounts o f  S r i  Lanka 1970-77,
Table 15).
C. C ons t ruc t ion
The assumed average  l i f e s p a n  f o r  c o n s t r u c t i o n  i s  40 y e a r s  and 
d i s  equal to  0 .5 .  The d i f f i c u l t y  o f  g a th e r in g  investment  d a ta  o f  
c o n s t r u c t io n  f o r  over  40 y e a r s  i s  so lved  as fo l lo w s :  s in c e  the
r a t i o  o f  r e a l  inves tm en t  o f  c o n s t r u c t i o n  to  c o n s ta n t  GNP s tayed
approximate ly  .02 over  27 y e a r s  (from 1950-77) when using t h i s  
r a t i o  the  r ea l  inves tm ent  f o r  c o n s t r u c t i o n  f o r  the  p e r io d  o f  1939-50 
a re  e x t r a p o l a t e d  in  o r d e r  to  compile th e  c a p i t a l  s tock  o f  c o n s t r u c t io n  
f o r  the  benchmark y e a r  1978. The r e a l  g ross  n a t io n a l  p roduc t  f o r  
the  pe r iod  1937-50 a r e  found from Rasaputram,W.(1964)p.99, the  
nominal GNP da ta  f o r  th e  p e r iods  1933-38 i s  found in  Rasaputram,W. 
(1964)and f o r  th e  p e r io d s  1944, 1947, 1950-55 and 1956-57 nominal
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were found in S t a t i s t i c a l  Yearbook (1951, 1957, & 1960) r e s p e c t i v e l y .
For the  remaining y e a r s  th e  d a ta  was e x t r a p o l a t e d .  The inves tm ent  da ta  
f o r  the  pe r iod  1950-51 were taken  from the  Yearbook o f  National  Account 
and S t a t i s t i c s  (1957) and f o r  th e  p e r io d  1952-57 were from th e  same 
source  (1959). The inves tm ent  d a ta  f o r  th e  p e r io d  1958-78 were taken 
from the  Yearbook o f  Nat ional  Accounts and S t a t i s t i c s  v. 1 (1968, 1977 
and 1979), r e s p e c t i v e l y .  The benchmark y e a r  i s  found as 1978 and the  
r e l e v a n t  c a p i t a l  s tock  i s  found as 4120.6 m i l l i o n s  o f  1963 rupees .
D. T ran sp o r t
The assumed l i f e  span f o r  t r a n s p o r t  i s  15 y e a r s  and d (as  average 
r a t e  o f  d e p r e c i a t i o n )  i s  found to  be .13. Basic investment  d a ta  a t  
1963 p r i c e s  a r e  taken  from the  same sources  in  the  ca teg o ry  o f  b u i ld in g s  
f o r  th e  p e r io d  1958-78. Thus th e  r e l e v a n t  c a p i t a l  s to ck  o f  t h e  benchmark 
y e a r  (1978) equaled 2422.1 ( in  m i l l i o n s  o f  1963 r u p e e s ) .
E. Machinery
The l i f e  span i s  assumed as 20 y e a r s  and th e  r e l e v a n t  d can be 
equal to  .1 .  The source  o f  inves tm ent  e x p e n d i tu re  d a ta  and th e  p r i c e  
d e f l a t o r  a r e  th e  same as in  the  ca tegory  o f  b u i ld in g s  f o r  the  pe r io d  
1958-78. The benchmark y e a r  (1978) c a p i t a l  s to ck  o f  machinery i s  
4704.9 ( in  m i l l i o n s  o f  r u p e e s ) .
F. Labor Data
This s tudy  has used la b o r  hours from 1958-78 in  compil ing t h i s  
d a t a ,  thus  overcoming a s e r io u s  problem o f  lack  o f  con t inous  l a b o r  
d a ta  f o r  t h e  e n t i r e  economy.
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In computing t h e  l a b o r  d a t a ,  I have used a p o p u la t i o n ,  l a b o r  
f o r c e  and unemployment da ta  s e r i e s .  The p o p u la t io n  d a ta  was taken 
from I n t e r n a t i o n a l  F in a n c ia l  S t a t i s t i c s  Yearbook (1979, 1981). S ince  
t h e r e  was no prev ious  con t in o u s  l a b o r  f o r c e  d a ta  s e r i e s ,  one can 
d e r i v e  t h i s  in fo rm a t io n  from a s i n g l e  d a ta  s o u r c e ,  t h a t  i s ,  t h e  l a b o r  
f o r c e  in v o lv ing  th o se  i n d i v i d u a l s  o f  ages 15-54 y e a r s ,  t h e  main 
emphasis being p laced  on th e  c o n s i s t e n c y  o f  t h e  age group.  Various 
sources  were invo lved .  For  t h e  p e r io d  1958-60 t h e  l a b o r  f o r c e  d a ta  
was taken  from Ceylon: An Export Economy in  T r a n s i t i o n ^ ^ h e  la b o r
f o r c e  d a t a  f o r  1963 and 1970 was e x t r a c t e d  from S t a t i s t i c a l  Yearbook 
f o r  Asia  and th e  Far E a s t , (1970) and (1972) r e s p e c t i v e l y .  In formation  
f o r  t h e  pe r io d  1971-77 was o b ta in e d  from Economics and Soc ia l  S t a t i s t i c s  
o f  Sr i  Lanka (1978). The remaining l a b o r  f o r c e  d a t a  f o r  t h e  y e a r s  
(1962, 1964-68, 1978) was computed by us ing  t h e  r a t i o  o f  l a b o r  f o r c e  
to  p o p u la t io n  as . 5 .  This  i s  a r e a so n a b le  r a t i o  when viewed in  r e ­
l a t i o n  to  t h e  r a t i o  f i g u r e s  o f  .49 (1963,  1970) and .51 (1971-78).
General unemployment d a t a  f o r  t h e  p e r io d  1958-77 was taken  from 
t h e  S t a t i s t i c a l  Yearbook f o r  Asia  and t h e  Far  East  and t h a t  d a ta  i s  
c o n s i s t e n t  w ith  o t h e r  d a ta  s o u r c e s ,  namely, I n t e r n a t i o n a l  Labor Organi­
z a t io n  (ILO). Because 1978 d a ta  f o r  unemployment was not  a v a i l a b l e  
a t  th e  t ime t h a t  t h i s  computat ion was u n d e r t a k e n ,  t h i s  f i g u r e  was 
ob ta in ed  by e x t r a p o l a t i o n .
A-7 D. Snodgrass .  Ceylon: An Export Economy in  T r a n s i t i o n .
Economic Growth C e n te r ,  Yale U n i v e r s i t y ,  I rw in ,  Inc .  1966, p. 100.
/
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Using l a b o r  f o rc e  d a ta  and unemployment d a t a ,  genera l  employment 
d a ta  was computed. The fo l low ing  e q u a t io n  i s  used:
Employment = l a b o r  f o r c e  - employment 
Then, m u l t i p ly in g  th e  number o f  workers  by 2080 hours (which i s  th e  annual 
working hours under th e  assumption o f  a 40 hour work week) t h e  l a b o r  hours 
d a ta  was computed.
n
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T a b l e  A - I I I - 1 : E s t i m a t e s  o f  C a p i t a l  S t o c k s  i n  S r i  L a n k a  ( 1 9 5 8 - 1 9 7 8 )
( i n  m i l l i o n s  o f  1 9 6 3  r u p e e s )
Year Lind
K?
B u i la in q s C o n s t ru c t io n s
k4
T ran sp o r t
k5
Machinery
1958 8569.2 1909.3 2720.1 4100.8 5469.7
1959 8641.5 2291.9 2752.5 3706.6 5133.8
1960 8715.7 2694.9 2793.5 334.1 4804.9
1961 8789.5 3058.3 2835.2 2970.2 4538.2
1962 8867.5 3418.9 2880.9 2669.9 4321.4
1963 8943.5 3761,9 2941.9 2416.2 4178.3
1964 9026.7 4111.7 2972.8 2184.3 4048.3
1965 9105.8 4420.0 3017.3 1989.1 3871.0
1966 9179.2 4788.7 3047.6 1825.0 3690.7
1967 9252.3 5153.7 3108.4 1690.3 3555.0
1968 9386.3 5639.6 3184.4 1538.3 3474.4
1969 9518.3 • 6237.4 3275.0 1563.3 3589.3
1970 9671.3 6923.7 3355.8 1507.6 3644.1
1971 9842.3 7700.6 3330.2 1444.4 3669.1
1972 9977.3 8505.2 3348.8 1434.9 3656.1
1973 10148.3 9123.5 3509.5 1459.3 3564.5
1974 10296.3 9667.7 3639.6 1571.8 3598.7
1975 10480.3 10100.3 3764.4 1697.7 3778.9
1976 10676.3 10534.2 3904.3 1870.7 3986.8
1977 10919.7 11056.2 4001.0 2027.8 4218.1
1978 11145.5 11611.5 4120.6 2422.1 4704.9
Note: The e s t im a te s  o f  benchmark y e a r  c a p i t a l  s to c k  and th e  sources
o f  r e a l  inves tm en t  s e r i e s  and th e  d e p r e c i a t i o n  r a t e  f o r  each 
c a p i t a l  good a r e  d i s c u s s e d  e a r l i e r  in t h i s  s e c t i o n .
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Table A - I I I - 2 :  Total Real C a p i t a l ,  Real Output and Cap i ta l  Output Rat io
in  S r i  Lanka (1958-78) ( in  m i l l i o n s  o f  1963 rupees)
K Y K/Y
Year Total  C ap i ta l Output C ap i ta l  Output
1958 22769.1 5900.7 3.858
1959 22526.3 6213.8 3.625
1960 22343.1 6554.1 3.409
1961 22191.4 6672.9 3.325
1962 22158.6 6822.1 3.248
1963 22241.8 7295.2 3.049
1964 22343.8 7529.9 2.967
1965 22403.2 7725.3 2.900
1966 22531.2 8070.3 2.792
1967 22759.7 8517.2 2.672
1968 23223.0 8817.8 2.633
1969 24183.3 9135.2 2.647
1970 25102.5 9507.9 2.640
1971 25986.6 9550.9 2.721
1972 26922.3 9856.3 2.731
1973 27805 1 10227.8 2.718
1974 28774.1 10623.4 2.708
1975 29821.6 10918.6 2.731
1976 30972.3 11256.0 2.751
1977 32222.8 11738.1 2.745
1978 34004.6 14939.6 2.276
Note: K = Kj + K2 + K3 + K4  + K5
Source: Real GNP i s  taken  from: S t a t i s t i c a l  Yearbook f o r  Asia and th e
Far East  (1968) and Centra l  Bank o f  Ceylon Annual Report (1977) and (1978).  
For o th e r s  see  Table  A - I I I - 1  and Table A - I I I - 3 .
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T a b l e  A - I I 1 - 3 : I n v e s t m e n t  E x p e n d i t u r e  i n  S r i  Lan ka  f o r  1 9 5 8 - 7 8
( i n  m i l l i o n s  o f  1 9 6 3  r u p e e s )
Year__________ Land________Bui ld ings  C o n s t ru c t io n  T ra n s p o r t  Machinery
1958 72.30 383.9 181.7 150.0 216.6
1959 74.22 430.4 168.4 138.9 210.9
1960 73.81 460.3 178.6 109.4 184.6
1961 78.14 430.8 181.4 69.5 213.8
1962 76.02 437.0 187.4 85 .8 237.8
1963 83.20 428.5 205.0 93.4 289.0
1964 79.12 443.8 178.0 82.2 287.9
1965 73.43 411.1 193.1 8 8 . 8 227.4
1966 73.11 479.2 181.2 94.5 206.8
1967 134.0 484.6 213.2 1 0 2 . 6 233.4
1968 132.0 614.8 231.7 67.8 274.9
1969 153.0 738.8 249.6 225.0 462.3
1970 171.0 842.2 244.5 147.6 413.7
1971 135.0 950.0 142.2 132.8 390.4
1972 171.0 997.1 185.1 178.3 353.3
1973 148.0 831.0 328.1 210.9 274.0
1974 184.0 772.2 305.5 302.2 390.6
1975 196.0 674.3 306.8 330.3 540.1
1976 243.4 686.4 328.1 393.7 585.8
1977 186.7 785.4 291.9 400.3 630.0
1978 225.8 831.7 319.7 657.9 908.7
Source:  Yearbook o f  Nat ional  Accounts. S t a t i s t i c s  (1968 - v . l ;  1 9 7 7 - v . l ,
1979-v.  1")
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T a b l e  A - I I 1 - 4 :  Land U s e  i n  S r i  Lan k a  ( 1 9 7 7 )





Peasan t  Crops
Paddy 2 ,046,000
Other  746,687*
F o re s t  Grass and Other  10,883,719
Total Land Area 15,998,000




T a b l e  A - I I 1 - 5 :  E m p l o y m e n t  D a t at-
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in Sr i  Lanka f o r  th e  pe r io d  1958-78 
(Thousand heads)
Labor*3 Employment Hours
Force Employment ( thousand hours)
( l a b o r  f o r c e  (employed men x 2080)*4 
- unemployment)
3354 3236 6 ,730 ,880




















Sources:  *1 For the  p e r io d  1958-77 d a ta  was taken  from IMF. I n t e r n a t i o n a l  
F inanc ia l  S t a t i s t i c s  Yearbook (1979) and f o r  1978 from the  1981 i s s u e .
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Sources  c o n t ' d
*2 For t h e  p e r io d  1958-77 from S t a t i s t i c a l  Yearbook f o r  Asia  and th e  Far  
Ea s t  (1968) ,  (1978) ;  1978 i s  e x t r a p o l a t e d .
*3 1958-60 i s  t a k e n  from S n o d g ras s ,  D. An Expor t  Economy in  T r a s i t i o n . 
Economic Growth C en t re :  I rw in  In c ,  1966, p.  100; 1963 i s  from S t a t i s ­
t i c a l  Yearbook f o r  A s ia  and t h e  Far  E a s t  (1 9 7 0 ) ,  d a t a  f o r  1970 i s  from 
th e  same book (1972) .  Data f o r  1 9 7 0 - 7 1 i s  from Economic and S o c ia l  
S t a t i s t i c s  o f  S r i  Lanka (1978).
Note: The d a t a  f o r  th e  rem ain ing  y e a r s  was e x t r a p o l a t e d  by u s in g  th e  r a t i o
o f  Labor Force t o  P o p u la t i o n  as  .5 .  This  was done due t o  t h e  un­
a v a i l a b i l i t y  o f  c o n s i s t e n t  d a t a .
Although t h i s  f i g u r e  i s  somewhat h ig h e r  than  what S n o d g rass ,  D.
(1964) e s t i m a t e d  f o r  1958-60 ( i . e .  .35)  a cc o rd in g  to  a v a i l a b l e
d a t a  f o r  1963 and 1970-77,  t h e  f i g u r e  v a r i e s  from .4 9 - . 5 1  so th e
r a t i o  o f  .5  seems r e a s o n a b l e .
*4 I t  i s  assumed a 8 - h o u r  working day w i th  5 working days p e r  week.
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Footnote # 2 (For more d e t a i l s  the  r e a d e r  i s  encouraged to  read 
Diewert  W. E. (1974) p. 136) .
Under the  assumption t h a t  in p u t s  a re  f ix e d  a t  x and the  p ro­
ducer  can buy o r  s e l l  v a r i a b l e  in p u t s  o r  outpus a t  the  f ix e d  p o s i t i v e
price p s ( p 15 p2> pj) » 0 j  (where p » 0 j  means each component of
p i s  pos i t ive )  the variable p r o f i t  function i s  defined as fol lows:
-T (p^x) = max y{ p^y ; (y;x  ) eT }where p » 0 j 
This im pl ies  t h a t  the  v a r i a b l e  p r o f i t  f u n c t io n  depends no t  only 
on th e  v e c to r  o f  v a r i a b l e  q u a n t i t y  p r i c e  p ,  a l s o  on th e  v e c to r  o f  f ix e d  
inpu ts .  The v a r i a b l e  p r o f i t  f u n c t io n  i s  w e l l - d e f i n e d  as a maximum i f  
T s a t i s f i e s  the  c o n d i t i o n s  s t a t e d  in  Footnote  # 46 and p » 0 j  
Condi t ions  on th e  v a r i a b l e  f u n c t io n  tt
i )  Tr(y;x ) i s  a non-negative function defined for
every p >>0j
i i )  u i s  p o s i t iv e  homogenous o f  degree one in p; that
implies for every x> 0, tt (a p; x ) = Att (p; x  ) 
i i i ) tt i s convex i n every p for every f i  x x
iv)  7r i s  po s i t iv e  homogenous o f  degree one in v; i . e . ,
for every A> 0, tt (p;x) = Att (p;x) 
v) iris non-increasing in x fo r  every fixed p
vi)  7t i s  concave and continuous in x for every f ixed  p
Thus i f  one formulated the Trwith a su i tab le  functional form then 
"Hotteling's lemma" can be used in order to derive systems o f  variable  
output supply and input demand functions.
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Footnote  #51:
Condi t ions  on th e  p ro d u c t io n  p o s s i b i l i t y  s e t  T
i )  T i s  a c lo s e d ,  non-empty s u b se t  o f  I t J  dimensional space where 
v a r i a b l e  in p u t s  o r  o u tp u ts  in  t h e  system a r e  named as y-j ,
i = 1 .................. .. I and f i x e d  in p u t s  o r  o u tp u t s  a re  named as
x . ;  j  = 1 , .............. , J .  P r i c e s  o f  v a r i a b l e  q u a n t i t i e s  a r e  denoted
J
as p-j and p r i c e s  o f  f i x e d  q u a n t i t i e s  a r e  by Wj. 
i i .) T i s  a convex s e t  ( n o n - in c re a s in g  marginal  r a t e  o f  t r a n s f o r m a t i o n ) ,
i i i )  T i s  a cone; i e . ,  z e T ,  A>>0 im p l ies  \ z  e T ( c o n s t a n t  r e t u r n s )
where e menas belonging  t o .  
iv )  I f  Z ' e T ,  Z" £  V  then  Z"cT.
v) I f  (y»x) e T ,  then  th e  components o f  y a r e  bounded from above
f o r  a g iven  s e t  o f  f ix e d  i n p u t s .
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Footnote  #A-1:
D iv i s i a  P r ic e  Index*
In-forming a more genera l  p r i c e  index which w i l l  d e c re a se  t h e  weakness 
o f  convent ional  p r i c e  index s e r i e s ,  t h i s  s tudy  used th e  d i v i s i a  p r i c e  in* 
d i c e s .  The b a s ic  advantage o f  d i v i s i a  p r i c e  index i s  t h a t  problems such 
as comparisons between reg io n s  a n d /o r  comparisons between d i f f e r e n t  t ime 
p e r iods  in  a b s o lu t e  p r i c e  q u a n t i t y  s e r i e s  can be avoided to  a c o n s id e ra b le  
amount by us ing  d i v i s i a  p r i c e  i n d i c e s .  The t h e o r e t i c a l  e x p la n a t io n  has 
been c a r r i e d  o u t  by The i l  H. (1967) among o t h e r s .
D iv i s i a  p r i c e  index i s  a l o g a r i th m ic  p r i c e  index thus  w e l l - s u i t e d  
to  th e  t r a n s l o g  f u n c t io n a l  form s in c e  t h i s  p r i c e  index concerns t h e  
p r i c e  d i f f e r e n c e s  in d i f f e r e n t  y e a r s  and in tu rn  t a k e s  i n t o  account  th e  
r e l a t i v e  d i f f e r e n c e s  as much as p o s s i b l e .
Suppose p*?. i s  t h e  p r i c e  o f  i ^  coranodity in  p e r io d  t .
11
i = 1 , 2 ; . . . .N
i s  t h e  q u a n t i t y  o f  i th  commodity in p e r io d  t
mt  = Zi l p i t q i t  = t o t a l  exPendl’t u r e
Thus t h e  sh a re  o f  each commodity can be shown as fo l lo w s :
Wt  = pi t q i t  1 = 1 »2 »-*-N
4
This i s  t h e  va lue  s h a re  o f  t h e  i **1 commodity in t ime.
* For i t s  pros and cons see  Usher D. The Measurement o f  Economic 
Growth. New York: Columbia U n iv e r s i t y  P r e s s ,  1980 pp. 177-82.
Jorgenson D.W. and G r i l i c h e s  Z. 'The Explana tion  o f  P r o d u c t i v i t y  
Change," Review of  Economic S t a t i s t i c s , 1967, pp. 249-83.
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Also f o r  t ime t - 1  can be shown as fo l lo w s :  
h P i t - l ^ i  t - 1wd t _ x  = i i
wdwt - l
For each i n d iv id u a l  commodity a l l  t h e  r e l a t i v e  p r i c e  d i f f e r e n c e s  
a r e  measured as  f o l lo w s :  ^
in  p*t  -  In  = In ( - ^ 1 . )
Plt-1
Also th e  change o f  In = (Alog pn-t )
Then th e  change o f  In pd w i l l  be weighted by t h e  average  o f  th e11
i ^*1 s h a re  o f  t  and t - 1  in  o r d e r  to  g e t  t h e  change in  the- lo g a r i th m  of
th e  p r i c e  index ,  where t h e  average o f  t h e  i **1 s h a re  i s
wd + wd
wd = i t  i t - 1  
i t  z
n
Now t h e  p r i c e  index i s  o b ta in e d  as
( lo g  P^j) = s l J . j  W*t  + w it . x Alog p«lt
2
O bserva t ion  by o b s e r v a t i o n ,  cumulat ing th e  r a t e  o f  change o f  th e  
v a lues  o f  an index o f  p r i c e  change a d i v i s i a  index o f  p r i c e s  o f  o u tp u t s  
a r e  b u i l t .  In t h i s  s tudy  th e  d i v i s i a  p r i c e  e s t im a te s  were o b ta in ed  
us ing  TSP comuter program. (See Appendix I ;  A,B,C,D and a l s o  Appendix I I I  
A,B,C,D,E f o r  d a t a ) .
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